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“Hypothetics: everlasting stories” 

- Turn to me, I’ll check how you look, - said Sara to her husband leaving for work. - Don’t be offended but if I do not 
take care of your clothes, sooner or later it will become covered by the mold so loved by you! 

- Yes, I know that it’s you who makes me look like the respectable gentleman, - Alexander Fleming turned to his spouse 
and raised hands with a smile. - However don’t be too caring - 1 after all, the bacteriologists know the value of purity well! 

- Indeed! - Sara threw up her hands. - While I cleaned the room, you had coffee and managed to spill it on your 
jacket. Come closer, I’ll try to clean it... 

In 1 5 minutes Fleming was quickly moving along the streets of morning London - wet after the rain. Strict bearing 
of the scientist, special strong gait and the accented wave of the right hand presented him as the person well familiar 
with the military service. However the persistent spring wind trying to steal a paper parcel with laboratory clothes 
from Alexander’s hands, periodically made him lose the rhythmical step and finally made Fleming to stumble and 
drop the burden to the roadside dirt . . . 

In the laboratory specializing on research of military wounds, Fleming was met by the angry senior laboratorian: 

- Hello, Alex! When will you finally clean your desk of garbage and dirty cups with bacterial cultures? The 
administration blames me and I cannot clean all this dirt because you asked me not to do it. You assured me that you 
would keep it clean! 

- Ok, Loris, I am sorry! - Fleming answered guiltily. - Today I will sort everything there and I clean it up. 

Fleming’s laboratory table was a massive oak structure with the wide cover upholstered with brown skin. It had 
two cabinet legs. This piece of furniture was plentifully covered by jars with chemical reactants and examples of 
substances, various laboratory vessels and test tubes. Here and there one could clearly see various dried-up stains. 

After examining all this “celebration of long-term slovenliness” Fleming put on an apron and surgical gloves, and 
began to investigate contents of vessels on the table methodically. . . 

- What is this, Mr. Fleming?! - The ringing voice of Loris roared in the twilight of corridors of the laboratory which 
became empty by the evening. - Of course, I did not expect you to clean everything here, but I hoped for an initial 
stage of cleaning at least! After the whole day you did not even try to start cleaning the table! 

- I did not expect either, dear Loris! - Fleming answered with surprising warmth. - But you know, something 
incredible happened: the mold in a test tube accidentally taken by me in the bronchial asthma laboratory - one floor 
below, has been on this table for three weeks here and has suddenly shown distinctly expressed ability to suppress 
growth of microorganisms, as well as bactericidal and bacteriological properties! I do not know what to think yet, but 
there is definitely something interesting here! 

. . .On October 25, 1945 Fleming received the telegram from Stockholm. It was a notification that he and two chemists 

- Florey and Chain have been awarded with the Nobel Prize in medicine “for the discovery of penicillin and its 
curative influence at various infectious diseases”. 


Thomas Morgan 

Head of the IASHE International Projects Department 

November 6, 2014 
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NATURAL AND ANTHROPOGENOUS 
DYNAMICS OF HALOXYLON FORESTS 
OF ILE-BALKHASH REGION 

S. Aidosova, Doctor of Biological sciences, Full Professor 
A. Zhaglovskaya, Doctoral Candidate 
Al-Farabi Kazakh National University, Kazakhstan 

The article is connected with problems of desertification of 
the territory of Kazakhstan due to degradation of vegetation, as the 
vegetation is the only mechanism preventing the desertification in the 
Ile-Balkhash region. Black saxaul (Haloxylon aphyllum (Minkw)) is 
a tree-shrub that naturally grows in the desert regions. Saxaul forests 
dynamics and factors affecting the desert ecosystems. 


Keywords: haloxylon, desert ecosystems, anthropogenic influence, 
degradation of vegetation, landscape ecology. 
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ECTECTBEHHAR H AHTPOnOTEHHAR 
AHHAMHKA CAKCAYJIbHLIX JIECOB 
HJIE-EAJIXAIUCKOTO PETHOHA 

Ah^ocoBa C.C., A-p 6 hoji. HayK, npoij). 

TKarjiOBCOR A. A., AOKTOpaHT PhD 
Ka3axcKHH HaiiHOHajitHtra yHHBepCHTeT hm. anB-Oapadn, 
Ka3axcTaH 

B CTaTte paecMaTpHBaiOTCH npodjieMbi onycTbiHHBaHna TeppHTO- 
pnn Ka3axcTaHa b cb»3h c aerpa^aunen pacTHTejitHoro noKpOBa, Tax 
xaK pacTHTejibHOCTb aBjiaeTca eanHCTBeHHbiM MexaHH3MOM npeAOT- 
BpameHHa onycTbiHHBaHHH Ha TeppHTOpHH Hne-BajixamcKoro perno- 
Ha. CaKcaya nepHbm (Haloxylon aphyllum (Minkw)) - aepeBO-icycTap- 
hhk, npOH3pacTaiomHH b ecTecTBeHHbix ycjiOBHHx b nycTbiHHbix pern- 
OHax. huHaMHKa caKcayjibHbix necoB h cjjaKTOpbi, B03AencTByiomHe Ha 
nycTbiHHbie TKOCHCTCMbi. 

KjiHJHeBbie cjioea: caKcayn, nycTbiHHbie 3KoencTeMbi, aHpono- 
reHHoe bjihahhc, Aerpananmi pacTHTejibHO cth , jiaH^macJtTHaa 3kojio- 
rna. 

Y HacTHHKH KOH(J)epeHUHH, HaunoHanbHoro nepBeHCTBa no HaynHon aHajiHTHKe 


n ycTbiHHbie h nonynycTBiHHBie Tep- 
pHTOpHH Ka3axcTaHa pacnono)Ke- 
hbi b U,eHTpajiBHoii h K)ro-3anaAHOH 
uacTH CTpaHBi h 3aHHMaiOT nonocy npn- 
6jih3htcjibho MOK^y 48 h 41 rpa^yca- 
MH CeBepHOH IHHpOTBI. 3HaHHTeJIBHBie 
njIOma^H 3THX TeppHTOpHH 3aHHMaiOT 
caKcaynoBBie neca, KOTOpBie pacnpo- 
CTpaHAIOTCfl OT CeBepHoro IIpHapajiBH 
AO io5khbix rpaHHif pecnydjiHKH h ot Ka- 
cnHHCKoro Mopa ao npe^ropHH AjiTaa. 

PernoHOM Hccne^OBaHHa ^BjiaeTC^ 
nycTBiHR CapBiecHK-ATBipay. B k»khoh 
uacTH nycTBma HanocTpeACTBeHHO npn- 
MBixaeT k 3ana^HBiM OTporaM ^ixyHrap- 
ckoto AnaTay (xpedeT Manan-CapBi). 
Ha BOCTOKe orpaHHHHBaeTca coBpeMeH- 
hoh aoahhoh peKH KapaTan. 3anaAHaii 
rpaHHiia npoxoflHT no cyxoMy nory 
HeT-EaoHac, 3areM b ioto-boctohhom 
HanpaBjieHHH npoAOJuoeTca a o TacMy- 
pyHa, ycnoBHO OT^ejum ypounme Ax^a- 
na Ha paccTOJiHHH npHMepHO 30-40 km 
ot peKH Hjih. Ha ceBep necuaHaa nyc- 
tbiha npocTHpaeTca a o 03epa Eanxarn 
h xapaKTepH3yeTCR BecBMa cjio)khbim 
penBeiJiOM. 

nycTBnw CapBiecHK-AiBipay otho- 

CHTC5I K A3HaTCKOH nyCTBIHHOH odnaClH, 
k OKpyry IOto-Boctohhoto npHOanxauiBR 
(reodoTaHHuecKoe panoHHpoBaHHe 
CCC3, 1947). 

3tot OKpyr xapaKTepH3yeTCR Han- 
donee BBipa)KeHHOH TypaHCKOH (juiopoii. 
XapaKTepHBiMH np e actbehtcaamh 3toh 
(})JIO pBI ABAAIOTCfl 3^eCB TaKHe nyCTBIH- 
HBie bhabi, xax uepHBiH h denBiH caxca- 
yji, odpa3yiomHe b npe^enax 30 hbi ao- 
BOJIBHO MOHJHBie HaCa5K£CHH5L KpOMC 


toto aaa OKpyra ok h j\jm Been Apano- 
EajixamcKOH no^npOBHHUHH, xapaxTep- 
HO odHJIHe BH£OB ^5Ky3TyHOB. rocnoA- 
CTByiomHMH BH^aMH 3#ecB Ha necnaHBix 
nouBax ABnniOTCfl nonyKycTapHHHeK 
cepaa nonBiHB Artemisia terrae albae 
h 3(J)eMepOHfl B3^yTonjio^Ha3i oconxa - 
Carex physodes. 

HepHBin caKcayn odpa3yeT oduinp- 
HBie 3apOCJIH B IfeHTpaJIBHOH HaCTH ca- 
pBiHHiHKOTpaycKOH TeppacBi Ha donee 
3aHjieHHBix necKax h cynecnx, noACTH- 
naeMBix KpynHonecuaHBiMH ApeBHe- 
peHHBIMH 0TA05KCHH5IMH c npocjionMH 
CyniHHKOB. 

TycTBie uepHOcaKcayjiBHHKH npo- 
cnoKHBaiOTcn Ha paccTOAHHH 50-70 km 
ot p. Hjih. ^obojibho uinpOKOH nonocon 
ohh npoxojpiT no ueHTpajiBHOii nacTH 
CapBIHHIHKOTBIpayCKOH TeppaCBI H BBI- 
xoa^t k p. Kaparan npoTHB ctahahh 
YuiTode. 

P aCTHTeJIBHO CTB nBjineTcn e^HH- 
ctbchhbim MexaHH3MOM npeAOTBpame- 
HH n OnyCTBIHHBaHHn Ha TeppHTOpHH 
Hjie-EajixauiCKoro pernoHa. Caxcayn 
uepHBiH ( Haloxylon aphyllum (Minkw)) - 
/jepeBO-KycTapHHK, npOH3pacTaiomHH b 
eCTeCTBeHHBIX yCJIOBHIIX B nyCTBIHHBIX 
pernoHax. Ochobhbic (])H3HOJiorHHecKHe 
xapaKTepHCTHKH: oyrano^HT, ncaMMO- 
(J)ht, Me30Kcepoij)HT. 3to O^HOCTBOJIB- 
Hoe ^epeBO bbicotoh 5 — 8 m (MaKCHMyM 
12 m) HJIH KyCTapHHK (bbicotoh £0 2 m). 
Caoayji odpa3yeT (npn hh3kom ypOBHe 
rpyHTOBBIX BOJt) pejtKOCTOHHBie 3apOCJIH 
KycTapHHKOBoro odjiHKa. 

Haloxylon aphyllum - pacTeHHe c 

HIHpOKOH 3KOJIOTHHCCKOH aMnjIHTynOH. 


npOH3pacTaeT xax Ha necuaHBix, Tax h 
Ha tjihhhctbix h medHHCTBix nouBax, b 
pa3HOH CTeneHH 3acojieHHBix. BBi^ep- 
)KHBaeT MHHepajiH3au,Hio ao 40 t/ji h no 
THny aKKyMyjinifHH 30jibhbix BemecTB 
othochtch k rpynne iacjiohhbix HaTpne- 
bbix pacTeHHH (Poahh, 1963). KopHeBan 
cncTeMa HHor^a MonceT AOCTnraTB 9 m. 
BcTpenaeTcn npeHMymecTBeHHO Ha Tep- 
pHTOpHH c djiH3KHM 3ajieraHHeM rpyH- 
TOBBIX BOA, HO M05KCT npOH3paCTaTB H 
B aBTOMOpcjlHBIX yCJIOBHnX. (KopOBHH, 

1961). 

BjiaroAapn CBoeMy ecTeccTBeHHOMy 
AOMHHHpoBaHHio, caKcayji MO)KeT pac- 
CMaTpHBaTBCn OK TKOJIOTHUeCKH KJIIO- 
HeBOH BHA- 

CaKcayjiBHBie Jieca bbihojihuiot cjie- 
AyioiAHe 3 ko cncTeMHBie cjiyHKifHH: 

1. npOH3BOACTBO dnoMaccBi, hbjih- 
eTcn (^HxcaTOpOM yrjiepOAa; 

2. 3aKpenjieHHe necKOB, mhhhmh3h- 
pyeT Ae^JinifHio nouB; 

3. CMnrneHHe MHKpOKjiHMaTa, hto 
odecneHHBaeT pocT h pa3BHTHe conyT- 
CTBytoiHHx pacTeHHH (HanpHMep, Carex 
Physodes ); 

4. Co3AaeT ycjiOBHn AJin ncn3HeAen- 

TeJIBHOCTH 5KHBOTHBIX. OAHH H3 TAKHX 

bhaob - HjieiiCKan caxcayjiBHan coh- 
xa (Podoces panderi ilensis) RBjiaeTcn 

eAHHCTBeHHBIM 3HACMHKOM Ha nOABHAO- 
bom ypOBHe b $ayHe nraif Ka3axcTaHa. 

5. ^BjineTcn KOpMOBOH da30H aji^ 
)KHBOTHOBOACTBa. 

6. ^BjineTcn 3Hepro3(J)$eKTHBHBiM 
dnoTonjiHBOM. 

B CBH3H C CypOBBIMH KJIHMaTHHe- 
CKHMH yCJIOBHHMH nyCTBIHH H nOA BAH- 
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5iHHeM HHTeHCHBHoro aHTponoreHHoro 
B03£eiiCTBH;i (BBinac CKOTa, BBipy6Ka Ha 
TonjiHBO h Ap.) nnoma^H necnaHO-ny- 
ctbihhbix jiecoB 3HaHHTejiBHO coKpama- 
iotcji. CaKcayjiBHHKH b nocjieAHHe roAbi 
CHH5KaiOT Cn0C06H0CTB K eCTeCTBCHHO- 
My B03o6HOBjieHHio, b pe3yjiBTaTe nero 
3a nocjie^HHe 15 neT nnoma^B caKca- 
yjIBHHKOB B B03paCTe 1-10 JieT COKpaTH- 
jiacB Ha 40% (c 855 tbic. ra ao 505 tbic. 
ra). B irejiOM, b Ka3axcTaHe njiomaAH 
jiecoB nycTBiHHOH 30 hbi (caKcayjiBHHKH) 
coKpaTHjiHCB c 10 ao 5 MjiH.ra. Pa3pe- 
}KHBaHH e H Hey^OBJieTBOpHTeJIBHBIH XO A 
eCTeCTBeHHOrO B0306 h 0BJICHH5I 3TOH no- 
pOAbi b ycnoBHHx coKpanreHHa oObcmob 
HCKyccTBeHHoro necopa3BeAeHH^, o6y- 

CJIOBJieHHOrO HCAOCTaTOHHBIM HHBCCTH- 
pOBaHHeM yrpo)KaiOT pa3BHTHeM Ae(f>- 
jhhjhh h oOnren AerpaAaijHH jieconacT- 
6 hhthbix Haca)K^eHHH Ha npeo6jia^aio- 
meH nacTH nycTBiHH CapBiecHK-ATBipay. 

CoKpanreHHe caKcayjiBHBix JiecoB 
Be^eT k: 

- pa3pymeHHK> ecTecTBeHHBix 
3KOCHCTCM; 

- Ae(J)JI5HTH5T nOHB; 

- yBejiHneHHe TeppHTOpHH noA- 
BH5KHBIX neCKOB; 

- coKpanreHHe bhaoboto cocTaBa 
pacTHTejiBHBix cooOnrecTB h (jmyHBi. 

Il03T0My, HMeeTCa Heo6xOAHMOCTB 
npOBeAemui, b coBpeMeHHBix cjiojkhb- 
HIHXCH 3KOJIOrHHeCKHX yCJIOBHflX, KOM- 
nneKCHBix reoOoTaHHnecKHx hccjicao- 
BaHHH £jni ou,eHKH o6meii COBpCMCH- 
hoh CHTyaiTHH coctojihhii nonyjniAHH 
Haloxylon aphyllum (Minkw.), pa3pa- 
6 otkh MexaHH3Ma ynpaBjieHHJi jicchbimh 
pecypcaMH b Hjie-EajixamcKOM pernoHe 
c irejiBio coAencTBHa oxpaHBi cctcctbch- 
HBIX nyCTBIHHBIX 3KOCHCTCM. 

Pa3MepBI H C0CT05THHe JieCHOrO 
$OH^a no^BepraiOTC^ e>KeroAHBiM H3- 
MCHCHH5IM. C O^HOH CTOpOHBI, njiomaAH 
JiecoB yMeHBHiaiOTca 3a cneT BBipyOoK, 
eCTeCTBeHHOH yOBIJIH H H3p OKHB aHHfl 
no AOCTH)KeHHH JICCHBIMH ApeBecHBi- 
mh nopo^aMH npe^ejiBHoro B03pacTa. 
YMeHBHiaiOTCfl OHH OT He^OCTaTKa BJia- 
TH npH nOHH5KeHHH ypOBHfl rpyHTOBBix 
bo a. C Apyron ctopohbi, njiomaAH JiecoB 
OKero^HO yBejiHHHBaiOTca 3a cneT ecTe- 
CTBeHHOTO H HCKyCCTBeHHOTO JieCOBO- 
306 h 0BJICHH5I. 

Cne^OBaTejiBHO, BCflKaa ctathcth- 
necKaa xapaKTepHCTHKa necHoro (})oh- 
Aa jiBjuieTCfl, no cymecTBy, ctathhhoh, 
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T.e. OHa OTpa>KaeT ero coctoahhc h 
yneT tojibko Ha onpeAejieHHBiii momcht, 
o6bihho coBna^aioiiTHH c HanajiOM oko- 
to-jih6o roAa. ConocTaBjieHHe ashhbix o 

COCTOflHHH H yHCTe JieCOB 3a pHA TaKHX 
CTaTHCTHHeCKHX MOMCHTOB ASCT B03- 

mo}khoctb cocTaBHTB npeACTaBjieHHe o 
tom, Kax BejiocB jiecHoe xo3hhctbo 3a 
HCTeKIHHH MOK^y HHMH npOMOKyTOK 
BpeMeHH, KaKHe AOCTHrayra pe3yjn>Ta- 
TBI, KaK H3MCHHJICH JICCHOH (j)OHfl, KaKHe 

nojio^cHTejiBHBie h OTpHAarejiBHBie (jmK- 
TopBi HMejin Me cto 3a HCTeKinee BpeMa h 
KaKHe MepBi eneayeT npHHOTB A-tffl yjiyn- 
rneHHa necHoro xo3iiHCTBa h yBejinne- 
Hne jieeonoKpBiTBix nnoma^eH. 

OcHOBHBie noKa3aTejiH, Ha ochobc 
KOTO pBIX Heo6xOAHMO npOBeCTH CTaTH- 
CTHnecKHH yneT aBJHnOTCfl: 

- Hcejie^OBaHHe (jmopHCTHne- 
ckoto cocTaBa cooOmecTB Haloxylon 
aphyllum; 

- HcejieflOBaHHe CTpyKTypBi co- 
oOnjecTB; 

- H3MepeHne hhcjichhocth, noji- 
HOTBI COOOmeCTB; 

- Hcene^OBaHHe npoAyKTHBHOCTH 
caKcayjiBHBix JiecoB. 

B xoAe Hcejie^OBaHHa njiaHHpyeTCJi 
npOBeCTH aHajiH3, ocHOBaHHoro Ha ah(J)- 
poBBix ^aHHBix ynpaBjieHHH necHoro 
xo3JiHCTBa. B HTore 6y^eT npeACTaBjieHa 
^HHaMHKa caKcayjiBHBix JiecoB 3a nepn- 
OA BpeMeHH, C BBI^eJieHHBIMH 3aKOHO- 
MepHOCTHMH H np0TH03aMH COCTOHHH^ 

jieca. 

OCHOBHOH a6HOTHHeCKHH JIHMH- 
THpyiOHTHH (J)aKTOp npOH3paCTaHH5I 
caKcayjiBHBix JiecoB nBjiaeTca ypoBeHB 
3ajieraHH5i rpyHTOBBix bo^ Ha Hccjie^y- 
eMOH TeppHTOpHH Hjie-BajixaiHCKoro 
pernoHa. 

HaOjHO^eHHa b 3ana^HBix HiTaTax 
AMepHKH b necnaHBix MaccHBax K)5 k- 
hoto Ka3axcTaHa ycTaHOBjieHO, hto ot- 
AeJIBHBie BH^BI nyCTBIHHBIX paCTeHHH 
MoryT pa3BHBaTBC5i tojibko npH onpe- 
AejieHHBix HHTepBajiax rjiyOnHBi 3ajie- 
raHH5I rpyHTOBBix BOA, pa3JIHHHBIX 
Ka>KAoro BH^a. npH MeHBHieii niy6HHe 
rpyHTOBBix BOA KOpHH paCTeHHH CTpaAa- 
IOT OT H36BITOHHOrO yBJiaJKHeHH^, a npH 
cjihhikom OojiBHiOH rjiyOnHe ohh He b 

C0CT03IHHH nOAHHMaTB BOAy Ha BBICOTy, 

npeBBimaioiAyio BcacBiBaiomyio 6ojiee 
hjih MeHee onpeAejieHHBie onTHMajiB- 
HBie rjiyOnHBi 3ajieraHH5i rpyHTOBBix 
BOA, npH KOTOpBIX pa3BHTHe paCTeHHH 


nponcxoAHT HanOojiee HHTeHCHBHO. B 
3TOM OTHOHieHHH Xap AKT ep HBIM 3IBJI3ieT- 
ca pa3BHTHe nepHoro caKcayjia, ninpOKO 
pacnpocTpaHeHHoro Ha apgbhhx Teppa- 
cax peK Hy, Hjih, KapaTaji. 

nojieBBie Ha6jnoAeHHn, npoBeAeH- 
HBie b necnaHBix nycTBmax, no3BOJi5i- 
10 T npHMepHO HaMeTHTB npeAejiBHBie H 
OnTHMaJIBHBie BeJIHHHHBI TJiyOHHBI 3a- 
jieraHH^ rpyHTOBBix boa, npn kotopbix 
npOHCXOAHT HOpMaJIBHOe pa3BHTHe pa3- 
JIHHHBIX BHAOB ApeBeCHBIX H KyCTapHH- 
kobbix paCTeHHH necnaHBix nycTBiHB. 

B pa3BHTHH HeKOTOpBIX BHAOB ny- 
CTBIHHBIX paCTeHHH, Hap^Ay c rjiyOnHoii 
3ajieraHH^ rpyHTOBBix boa, cymecTBeH- 
Hyio pojib HipaeT TaK5Ke MHHepajiH3a- 
AH a BOAbl. nOBBIHieHHe MHHepaJIH3aiI,HH 
boabi, nocTynaioiAen b paCTeHHH, aoji»c- 
ho yMeHBinaTB BcacBmaioiAyio cnjiy 
KJieTOK, H, Hao6opOT, nOHH)KeHHe MHHe- 
pajiH3aiTHH - yBejiHHHTB ee. 

HepHBin caKcayji, pacxoAyioiAHH 
Bjiary cpaBHHTejiBHO skohomho, ycnem- 
ho pa3BHBaeTca b paiiOHax pacnpocTpa- 

HCHH5I KaK COJIOHOBATBIX, TaK H COJICHBIX 
rpyHTOBBix BOA. 

HepHBin caKcayji xoporno nepeHOCHT 
HH3KHe H BBICOKHe TCMnepaTypBI B03Ay- 
xa npn HeAOCTaTKe aTMOC(f)epHOH h no- 
HBeHHoii Bjiarn. 

npn 6jih3kom 3ajieraHHH rpyHTO- 
BBix boa c MHHepajiH3au,HeH 1 — 3 r/ji h 
6ojiee B03HHKai0T nepHocaKcayjiOBBie 
jieca — coMKHyTBie ApeBOCToii c hhc- 
jiom ctbojiob 400 — 500 niT/ra. Hhjkhhh 
apyc TaKHX ApeBOCToeB cocTaBjuieT 3 a- 
pocjiH Bep6jH05KBeH kojiiohkh ( Alchagi 
persarum) h Ap- 

npn myOnHe rpyHTOBBix boa 7 — 12 m 
h 6ojiee caKcayjiBHHKH 6ojiee peAKOCToii- 
hbi (190 — 290 niT/ra). npn 3tom nepHBiH 
caKcayji mojkct pacTH cobmcctho c 6cjibim 
caKcayjiOM ( Haloxylon persicum ), nepKe- 
30M PnxTepa ( Salsola richteri ), hotohom 
( Aclenia subaphilla ) h Ap- 

ApeBOCToii jiecHoro THna nepHBiH 
caKcayji o6pa3yeT TaKJKe b nycTBmax c 
njiOTHBiMH rpyHTaMH (Aa>Ke npn rjiy6n- 
He rpyHTOBBix boa h 6ojiee 20 — 30 m), 
Ha KpyTBix CKjiOHax h oOpBiBax. B ropax 
oh noAHHMaeTC^ a o bbicotbi 500 — 800 
m. (M.B. Hbohhh, 1988). 

OnTHMajiBHoe AOMHHHpoBamie caK- 
cayjia nepHoro Ha jierKHx cyrjiHHKax 
h cyrjiHHKax OTMenaeTca npn ypOBHe 
rpyHTOBOH boabi 1-1,5 M, 3aCOJieHHH 
0,2-4%, Ha necKax, cynecjix - npn 
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OcHOBHbie ^aKTopw aHTponoreHHoii TpaHC^opMauHH nycTbiHHoii pacTHTejibHOCTH (EmxaHOBa). 


<I>aKTOpbI 

OSbeKTbi H 3 yHeHHH 

XapaKTep 

pacnpocTpaHeHHH 

O 6 paTHM 0 CTb 

IIacT 6 mnHbiii 

IlacTSHina, ceHOKOCbi 

IIjiomaAHoe 

Hepe^Ko oSpaTHMbiii 

^CHBOTHOBOAneCKHH 

3hmobkh, CKOTonporoHbi, 

KOJIOAUbI 

JIOKajIbHO-aH$$y 3 HOH 

Hepe^Ko oSpaTHMbiii 

JIeCOX 03 HHCTBeHHbIH 

Bbipy 6 KH, jiomkh caKcayjia, 
KopneBaHne KycTapmiKOB 

JIoKajibHO-njioma^Hoe 

HacTO HeoSpaTHMO 
HapyinaioinHii bha 
B 03 AeHCTBHH 


0,5-1 m, h 0,2-4%. CyOonTHMajibHoe 
^OMHHHpoBaHHe caKcayna nepHoro Ha 
rnHHax h cyrjiHHKax HaOmo^aeTca npH 
ypOBHe rpyHTOBBix bo j \ 1,5-1 m, 3aco- 
neHHH 4-7%, npH 1,5-2 m h 4-7%, npH 
2-3 m h 0,2-4%, a Tax>xe 6ojn>me 3mh 
0 , 2 - 1 %. 

Ha cynec5Txcy6onTHMajiBHOMy pa3- 
bhthio caKcayna nepHoro cooTBeTCTBy- 
iot cjie^yiomHe napaMeTpBi: ypoBeHB 
rpyHTOBBix boji - 0,5-1 m, 3aconeHHe 
0,2-7%, a Taioice 1,5-2 m h 0,2-1%. 

HeoOxo^HMO npoBecTH o6ejie#OBa- 
HHe TeppHTOpHH H H3MepeHHe ypOBHfl 
rpyHTOBBix bo# b Hjie-EajixamcKOM pe- 
THOHe. npOaHaJIH3HpOBaTB flHHaMHKy 
KOJie6aHHH ypOBHn no£3eMHBix boji h, 
conocTaBHB c jjaHHBiMH no ecTecTBeH- 
HOH ^HHaMHKe CaKCayjIBHBIX JieCOB, BBI- 
HBHTB CTeneHB BJIH5fflH5I ^aHHOTO (j)aXTO- 
pa Ha cocTonHHe jiecHBix pecypcoB. A 
TaK)Ke, cnporH03HpOBaTB ^ajiBHefimee 
pa3BHTHe h pa3pa6oTaTB m exaHH3MBi 
ynpaBjieHHn jicchbimh pecypcaMH ny- 
CTBIHHBIX TeppHTOpHH. 

J\jik ocymecTBjieHH^ sxojiormiecxoH 
OH,eHKH COBpeMeHHOrO COCTO^HHH 3XO- 
cncTeM Heo6xoAHMa pa3pa6oTKa xpHTe- 
pneB, no KOTOpBIM M05XHO Cy^HTB £OCTa- 
TOHHO o6BeKTHBHO o CTeneHH HX aHTpO- 
nOreHHOH H3MeHHHBOCTH. npH O^HOM H 
TOM 5Ke BH^e H 0£HHaXOBOH CTeneHH aH- 
TponoreHHoro B03#eHCTBmi, npnpo/jHBie 
KOMnOHeHTBI 6yjiyT H3MeHOTBCa HeO^H- 
HaKOBO. CaMH (JiaxTopBi, BBOBiBaiomne 
H3MeHeHHH OT^eJIBHBIX KOMnOHCHTOB, H 
onpeAejiaiOHiee axxyMymiTHBHoe B03- 
^eiicTBHe Ha sxochctcmbi paccMarpn- 

BaiOTCH C TOHKH 3peHHH B03HHKHOBCHHH 
H pa3BHTHH HeraTHBHBIX npOI^eCCOB. B 
CBOK) OHepe^B, KpHTepHH H3MeHHHBOCTH 
CHCTeM 3 to npe^e Bcero, xojimiecTBeH- 
HBie noKa3arejiH pa3BHTHn h BBipa>xeH- 
hocth HeraTHBHBix npoi^eccoB npH tom 
HJIH HHOM BH^e HCn0JIB30BaHH5I 3eMCJIB. 

BBMBjieHne KpHTepneB aHTpono- 


reHHoro Bjimmmi Ha caiccayjiBHBie Jieca, 
ypOBHn nacTOHmHoii ^erpeccnn Tax>xe 
nBjmeTcn 3a^aneii Hcejie^OBamni, Tax 
xax aHTponoreHHBiii (jmxrop - ochob- 
hoh, npHBO^mHH x ^erpa^aijHH necoB. 
HcnojiB30BaHHe mqtojjob onpeflejieHmi 
aHTponoreHHoro bjihuhhh, no3BOJHrr 
bbiubhtb xpHTepHH aHTponoreHHofi Ha- 
pymeHHOCTH, a Tax>xe onpe^enHTB hh- 
^HxaTopBi Aerpa^ai^HH 3eMejiB. B paM- 
xax HccjieAOBaHHn Heodxo^HMO Tax>xe 
onpe^enHTB noTeHi^najiBHyio njioma^B 
^erpa^ai^HH pacTHTejiBHOCTH no# B03- 
^eiiCTBHeM aHTponoreHHBix (JmxTOpOB 
(BBipy6xH, nacTOnm), a Tax>xe ypoBeHB 
^erpa^ai^HH nonB. 

B pe3yjiBTaTe aHajiH3a noneBBix h 
JIHTepaTypHBIX ^aHHBIX 3a OCHOBHBie 
xpHTepHH HapymeHHOCTH nycTBiHHoii 
paCTHTeJIBHOCTH npHHUTBI cjienyiOHiHe 
H3MeHeHHn: bh^oboto cocTaBa; npoex- 
THBHoe noxpBiTHe, HHCJieHHOCTH h npo- 
AyXTHBHOCTH; HaJIHHHe BH£OB - HH^HXa- 
TOpOB TpaHC(|)OpMaipiH. 

B HarneM Hccjie^OBaHHH hco6xo#h- 
mo pa3pa6oTaTB 6ojiee no^poOHBie xpH- 
TepHH aHTponoreHHoii HapymeHHOCTH 
ny CTBIHHBIX 3XO CHCTeM. 

TaxHM o6pa30M, BBiuBjieHHe xpHTe- 
pneB HapymeHHOCTH pacTHTenBHO cth 
no# B03AeiiCTBHeM aHTponoreHHBix 
(JiaxTOpOB ^aeT bo3mo)xhoctb nporao- 
3HpOBaTB AHHaMHXy paCTHTeJIBHOCTH, 
OH,eHHTB HX COBpeMeHHOe COCTOHHHe H 
MoryT 6 bitb HcnojiB30BaHBi £jin pa3pa- 
6 otxh MeponpH^THH no pau,HOHajiBHOMy 
npHpO^OnOJIB30BaHHIO. 

B nocjie^HHe ro^Bi ycHUHUHCB npo- 
ijeccBi apHflH3ai;HH h paciHHpeHHn ny- 
ctbihb npn OAHOBpeMeHHOM coxpame- 

HHH HJIH yHHHT05XeHHH HX GHOJIOrHHe- 
CXOH npOJTyXTHBHOCTH. 

EopB6a e onycTBiHHBaHHeM b Hameii 
CTpaHe npoBojTHTca b pe3yjiBTaTe: 1) pa- 
ITHOHaJIBHOrO npHp0^0n0JIB30BaHH5T H 
paHHero bbiubjichhh nponeecoB onycTBi- 


HHBaHHH; 2) BBIpamHBaHHH naCTOHmHBIX 
JieCHBIX MaCCHBOB H 300JieC0Haca)X£eHHH 
H3 neaMMO(J)HTOB b rjiydmie nycTBiHB; 3) 
odnecemra h 3axpenjieHmi neexoB. 

MejiHOpaTHBHBie paOoTBi b nycTBi- 
H ax H nOJiynyCTBIH5TX JLOJDXHBI HMeTB 
OCHOBy, COOTBeTCTByiOmyiO 30HaJIBHBIM 
xopeHHBiM sxocHCTeMaM. B nycTBmax 
ejiejLyeT eo3^aBaTB arpooxocncTeMBi 
cjio5xhoh CTpyxTypBi Ha ocHOBe ecTe- 
CTBeHHBix oxocncTeM (HanpHMep, 3XO- 
CHCTeM nepHoeaxeayjiOBBix jieeoB h #p.). 

ri03TOMy, HMeeTCa Heo6xO^HMOCTB 
npOBeAeHHn b eoBpeMeHHBix cjio)xhb- 
mHXCH 3XOJIOrHHeCXHX yCJIOBHUX XOM- 
njiexcHBix reoOoTaHHneexHx Hcejie^o- 
BaHHH Rim oi^eHXH o6meii eoBpeMeH- 
hoh CHTyan,HH cocto^hhh nonyjiai^HH 
Haloxylon aphyllum (Minkw.) jxjik pa3- 
paOoTxn MexaHH3Ma ynpaBjieHH^ jiee- 
hbimh pecypcaMH b Hjie-EajixamexoM 
pernoHe e i^ejiBio eo^eHCTBrni oxpaHBi 
eCTeCTBeHHBIX ny CTBIHHBIX 3XO CHCTeM. 
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Anaxagoras 


r HfrSf my words* grj! In-grower! Theft is no n etd 
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OPTICAL FEATURES OF LEAVES OF NEPETA CATARIA VAR. CITRIODORA BECK. 
CONNECTED WITH THE WATER REGIME OF PLANTS 

I.N. Paliy, Postgraduate 

O.A. Ilnitsky, Doctor of Biological sciences, Full Professor 
Nikita Botanical Gardens, Ukraine 

The purpose of the present work was to study the opportunities of using characteristics of reflection and absorption of the intact leaves of plants 
in order to assess water status of plants by means of laser spectrophotometer with simultaneous registration of a leaf plate thickness. Investigations 
of the optical features of Nepeta cataria var. citriodora Beck, plants' leaves in the near infrared radiation (970nm) in the connection with the water 
regime changes have been carried out. 

High correlation between optical features of the plant's leaves and its water regime has been determined. To characterize the water regime 
in N. cataria the method based on the dependence of the leaves' optical features and leaf plate thickness on the water content has been used. 
Coefficient of absorption and leaf thickness changes in N. cataria has been determined. There is a linear dependence of absorption and high 
correlation of the leaves' parameters with the leaf plate thickness. Absorption of the near infrared radiation emanation (970 nm wave) depends not 
only on the leaf water content but also on its tissue structure peculiarities and pigments content. 

There exists a basic opportunity to use methods of parallel control of optical characteristics of leaves in the near infrared radiation and water 
status of plants as an instrument for assessment of the ecological-physiological characteristics. Methods can also be used as an element of precise 
agricultural technology for the control of the water regime in sowings. 

Keywords: Nepeta cataria var. citriodora Beck., optical properties of leafs, leaf plate thickness, water regime. 
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Introduction 

Researches of the plants leaves 
optical properties in a visible part of the 
spectrum are usually connected with 
the conditions of pigmentary system 
and leaves structure (Brandt, Tageeva, 
1967; Penuelas et al., 1993; Penuelas 
et al., 1997; Surin, 1997; Radchenko 
et al., 1998; Dallon, 2005). The study 
of the plants water status is usually 
carried out in the waves more than 1000 
nanometers. For the definition of water 
stress in plants by analysis of reflection 
measurements on the several key lengths 
of the waves called “strips of water” 
laser spectrophotometer was used. The 
most known “strips of water” are 1400 
and 1900 nanometers. It has been shown 
that reflection on these lengths of waves 
corresponds to the maintenance of water 
in fabrics of plants (Penuelas et al., 1993; 
Penuelas et al., 1997). Besides, it is 
difficult to measure water stress on these 
lengths of waves on a distance because 
of a high level of absorption by the water 
fume of a terrestrial atmosphere. 

Today there are some inexpensive 
spectrophotometers on silicon diodes, 
suitable for exact measurements of 
waves' lengths up to 1000 nanometers, 
including remote measurements. The 
strip of 970 nanometers historically 
was considered too small for exact 
measurement of water stress, however it 
has been shown (Penuelas et al., 1997), 
that it can be used for indication of water 
stress of the close crops where the index 
of a leave surface doesn't vary too much. 

We tried to use characteristics of 
leaves' reflection and absorption for 


estimation of the plant water status with 
the help of laser spectrophotometer with 
simultaneous registration of leaf plate 
thickness. 

Objects and methods 

Objects of our investigation were the 
plants of Nepeta cataria var. citriodora 
Beck., family Lamiaceae. N. cataria is 
a perennial herbaceous plant. In nature 
it spreads from the west of the USA to 
Canada, in the Eastern Asia, Central 
and Eastern China, Japan, the Far East 
and the Middle Asia. As a cultural plant 
it is known in the Eastern Asia - places 
of its natural growth. Used of selection 
varieties of NBS-NSC N. cataria - sort 
Pobeditel - 3. 

We studied the water mode of N. 
cataria plants by the measurement of 
leaves optical properties (Lisker, 1998) 
with laser spectrophotometer “Perfot-93” 
(the working of St. -Petersburg optic- 
mechanical association, Russia) and 
measurements of the leaves thickness 
with the device “Turgoromer-1” 
(Kushnirenko, 1975). “Perfot-93” allows 
registering simultaneously values of 
integrated factors of radiation reflection, 
absorption and passage and it was used 
for discrete measurements. Changes of 
the leaves optical characteristics were 
compared with the condition of the water 
mode of intact plants - increase of water 
deficiency, reaction on having been 
watered. The thickness of leaves in all 
experiments was used as a characteristic 
of the water concentration level. 

In practice the procedure of leaf 
optical parameters measurement consists 


in registration of the falling, reflected 
and passing radiation, and the absorption 
factor is calculated according to the 
formula: 

A= 100-(T+R), (1) 

where A - absorption (factor of 
absorption, %); 

T - passing, %; 

R - reflection, %. 

Besides the noted leaves optical 
features peculiarities there is one more. 
Leman (Leman, 1961) has noticed 
that in the visible part of the spectrum 
absorption depends of the factor either 
emanation falls on the upper (adaxial) 
or lower (abaxial) leaf surface. If the 
emanation falls on the upper surface its 
absorption will be about 10% higher 
than on the lower surface. First of all 
it may be explained by the fact that in 
most of plants color of the low surface is 
lighter than of the upper one. That's why 
reflection of the radiant energy is 1 0- 1 2% 
higher. Emanation passing also depends 
of leaf anatomy peculiarities; particularly 
what tissues get the radiant energy first. 
When the leaf is lightened on the upper 
surface on the way of the radiant energy 
there is palisade parenchyma first, and 
than spongy parenchyma and amount of 
the passed through energy will be 2-3% 
less then under the lightning of the lower 
surface. 

The formula (1) is not fully befits 
for investigations of the connection 
between absorption and leaf structure 
as the result of absorption estimation 
depends on reflection. The method of 
emanation absorption determination 
with the help of some solution has 
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Fig. 1. Dependence of the near infrared radiation emanation absorption from 
N. cataria leaves' thickness. 

A - coefficient of absorption; A’ = A /(A+T) 


been brought to botanical and plant 
physiology researches from physics. 
Probably, during the study of the optical 
peculiarities of hard objects there wasn't 
a problem of differences in reflection 
properties of upper and low surfaces 
though it isn't obvious. In physiological 
studies characteristics of reflection are 
mostly connected with the amount of 
some leaf component. If according to 
some reasons reflection R has increased 
that means decreasing of A+T part and 
it may lead to the wrong conclusion that 
absorption has decreased because of the 
inner leaf tissues changes, but in fact 
there hasn't been such changes and their 
absorption peculiarities hasn't changed. 
As the main characteristic of leaves, 
which has been studied in the infrared 
range, is their water content emanation 
absorption of leaf should be determined 
by its thickness, structure and humidity 
but not with its reflection abilities. 
These reasons concern the visible part 
of spectrum during the discussion of 
emanation absorption connection with 
the pigments content in leaves. That's 
why it may be possible to exclude the 
influence of reflection range during the 
estimation of absorption and radiant 
energy passing peculiarities in solutions 
absorb properties analyses. 

To exclude the influence of 
differences in the reflection properties of 
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upper and lower leaf surfaces we propose 
to use the formula: 

A’ = A /(A+T) (2) 

A’ - coefficient of absorption 
permeated in a leaf (specific absorption). 

So we calculated the absorption 
not as a part of falling emanation but 
as a part of emanation permeated in 
a leaf. Hadn't been canonized term 
“specific absorption” is the result of 
the division of the average absorption 
on the average leaf thickness and it 
characterizes the lines slope for A 


and A' trends. This dependence has a 
simple look: 

A = C + Kd, (3) 

Where C - a constant, d - thickness 
of a leaf, K = A/d - specific absorption 
which in fact is the index of incstinction 
for linear dependence of near infrared 
radiation emanation absorption from the 
plants' leaves thickness in the unites %/p 

Statistical analysis 

Mathematical treatment of the data 
was made using the program Statistitsa. 

Results 

Researches have shown, the maximal 
leaves thickness is observed in the morning 
(at 6-7 a.m.), and minimal - at 2-3 p.m. 
The thickness of N. cataria leaves plate 
varies under the influence of the natural 
factors in the borders from 143 to 185 
p. Coefficient of absorption for the leaf 
plate is 7-15%. Changes of N. cataria leaf 
thickness for 46 p, that is 22,7% from the 
whole leaf thickness, lead to the changes of 
absorption coefficient in a range from 15 to 
21%. A’= 20-24% (fig. 1). Coefficient of 
reflection is 27-40% (fig. 2). 

Discussion. The results of laser 
testing of the plants' water status 
together with monitoring of the leaves 
thickness showed high correlation 
of these two characteristics and high 
enough sensitivity. 

Besides leaves' thickening in the 
posses of growth the reasons of their 
thickness changes are the water content 



Fig. 2. Leaf optical parameters under the different water content in N. cataria 
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changes which are affected by the natural 
daily regime under the influence of water 
deficiency or watering. Convertible 
changes of the living leaves' plates may 
reach up to 1/3 or even a half of the 
maximal size (Radchenko et ah, 1998; 
Lisker I. S. et al, 1999). It is certainly 
influences the value of the near infrared 
radiation emanation absorption. 

Some variations of measurements’ 
points along the trend line may be 
partially explained with leaves' anatomy 
peculiarities, that's why measurements 
on the leaf veins and between them can 
differ (fig. 1). 

By reduce of the water content in the 
leaves tissues of the species reflection 
of the near infrared radiation emanation 
increases and its absorption reduces. 
Coefficient of reflection is under the 
influence of leaves anatomy peculiarities 
particularly glands density on the leaf 
surface. Absorption of the near infrared 
radiation emanation is influenced by the 
leaf structure, pigments and carotenoids 
content. The higher content is the higher 
coefficient of absorption is. 

The character of emanation passing 
is less determined. Scale of the changes 
is not high. Some decreasing of the index 
has been fixed and it may be explained 
by the more rapid water loss during the 
same period of time (fig. 2). 

Probably the structural peculiarities 
of leaves in different species are the 
reason of high dispersion among the 
experimental points. Decision of this 
question is waiting of the investigations. 

The study of leaves optical properties 
and their light absorption is a perspective 
branch of investigations which have a 
great significance for understanding of 
the common principles of the sun energy 
assimilation, physiological status and 
adaptive processes in plants. 
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MORPHOMETRIC PARAMETERS OF A PINUS SYLVESTRIS L. IN CONDITIONS OF 

LONG-TERM OIL POLLUTION 

V.N. Anpilogov, Postgraduate 

L. A. Gerasimova, Candidate of Biological sciences, Associate Professor 
Siberian State Aerospace University, Russia 

In this article the problems of assessment of a vital state of Pinus sylvestris L. in a residential suburb of the settlement Kedrovy in Krasnoyarsk 
region are considered. Main morphological indicators of annual linear gain like the length of axial shoot’s increase, its diameter, quantity and 
length of needles were selected as key parameters. The change of axial shoot’s growth, its diameter, quantity and length of needles under the 
influence of oil products are noted. 

Keywords: Pinus sylvestris L., morphometric parameters, influence of oil products, annual linear gain. 


C onstantly increasing pollution 
of environment by oil products 
causes concern in the world community. 
Mainly water and soil cover are polluted. 
Their condition draws attention of 
scientists and public. Complex chemical 
composition of oil and oil products 
causes a number of environmental 
problems, connected with the change of 
biological and microbiological properties 
of water and soil, as well as big damage 
of flora and fauna. In particular in soil 
increases the content of heavy metals, 
which are the part of oil (Pb, V, As, Ni); 
their content is more than maximum 
permissible concentration (MPC). Heavy 
metals negatively affect plants, slow 
down their development, reduce the 
general maintenance of microorganisms, 
and, what is most important, slow down 
the effect of more than 15 enzymes, 
which are contained in a human body 
[Davydova, 2002]. 

For assessment of consequences of 
technogenesis it is necessary to reveal 
indicators, adequately displaying the 
state of environment. As for biological 
methods, a bioindication method is 
considered to be a priority one by many 
authors [Artamonov, 1986; Sergeychik, 
1997; Spiridonov, Zverev, 2005; 
Neverova, Yeremeyeva, 2006; Soboleva 
2009]. Plants are the most suitable for 
assessment of a state of environment, 
as they carry out more intensive gas 
exchange in comparison with human 
beings and animals, possess higher 
sensitivity and stability of response to 
influence of various external factors 
[Sergeychik, 1984]. 

Pinus sylvestris L. is used as 
a bioindicator in the process of 
assessment of a state of environment by 
many scientists. It is well-known that 

io 


Pinus sylvestris L. is a species, reacting 
to habitat pollution by technogenesis 
products [Kovylina, Zarubina, 
Kovylin, 2008]. This phytometer is 
widely spread on the whole territory 
of Krasnoyarsk region; it grows both 
on dry sand and in conditions of 
superfluous humidity. In this regard 
Pinus sylvestris L. is a suitable object 
for bioindication of the pollution level 
in any area of Krasnoyarsk region. 

Reactions of Pinus sylvestris L. to 
the existence of polluting substances in 
the air and in the soil are not specific 
and reflect the general level of pollution 
of the environment by chemicals of 
various provenances. Different signs of a 
phytometer are used for the assessment of 
chemical influence on it. A morphological 
approach is the most widespread and 
easy to use [Zaharov etc., 2000]. The 
size of annual increase of a main shoot, 
the length of a leaf, the size of genesic 
organs are recommended to be used as 
indicative signs in various references 
[Selyankina, Shkarlet, Mamayev, 1972; 
Popovichev, 1980]. Yearly linear gain of 
wood plants is offered to be used as an 
indicator of monitoring of consequences 
of anthropogenic impact on environment 
[Kuhta, 2003] 

Needles condition is an informative 
sign of a certain level of pollution of 
the atmosphere. It includes coloring 
change (chlorosis, yellowing), premature 
withering of needles and defoliation, 
life time, existence of necrotic spots 
[Alexeev, 1990]. Thus the form and color 
of a necrotic spot is a specific reaction to a 
certain type of pollution, and the share of 
the struck surface of a needle can be used 
for a quantitative assessment of reaction 
of the phytometer. Morphological and 
anatomic characteristics of pine’s needles 
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can also be used for the indicative 
purposes. 

The needles of a pine are also used as 
a bioaccumulator of aerogenic pollution 
[Schubert, 1982, Chemenkova, 1986]. 
It is connected with the ability of pine’s 
needles to effectively absorb polluting 
substances, in particular, compounds 
of metals in the form of aerosols at the 
expense of their diffusive sedimentation 
in cavities and air channels of a leaf 
[Fomin etc., 1992]. Also a pine possesses 
bioaccumulative ability for a number of 
metals, whose compounds are absorbed 
by root system from the soil. Absorption 
can be both metabolic and passive 
[Kabata-Pendias, Pendias, 1989]. 
Carrying out the absorbed microelements 
from a pine’s leaf surface at evaporation 
of moisture and gas exchange with the 
atmosphere is very small because of a 
small surface of a leaf, incrassate skin 
and a small amount of stomata. During 
needles life (4-6 years depending 
on conditions of a tree growth) 
microelements typical for this district 
are collected in its mass in quantities, 
sufficient for analytical definition. 

Thus now a pine as a bioindicator 
is studied mainly for the definition of 
aerogenic pollution. We made an attempt 
to use a pine as an indicator of oil 
pollution of soils. 

A derelict black oil boiler room of a 
small town of the 36th rocket division of 
rocket strategic forces liquidated in 2003 
was chosen as the object of research. A 
black oil boiler room, further in the text 
- the object of researches - is situated in 
the northeast suburb of the settlement 
Kedrovy (latitude is 56°13^58 2 , 
longitude is 92°20^35 2 , height above sea 
level is 278 meters), of Emelyanovsky 
area, Krasnoyarsk region. 
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The object of research is a black oil 
trap of a black oil boiler room taken out 
of service, on whose territory there are 
two capacities for storage of black oil for 
five thousand tons each. A black oil trap 
with the area of 5000 sq.m is filled with 
black oil on the area of about 2000 sq.m. 

The only wood form directly 
adjoining the oily pollution is Pinus 
sylvestris L., which became the object of 
research. 

Morphological indicators of annual 
linear gain [Fedorova, Nikolskaya, 
2001] such as the length of annual gain, 
the quantity of axial shoot’s needle, the 
length of needle, the diameter of an axial 
shoot were chosen as key parameters of 
assessment. 

For the realization of the intended 
objective the study of Pinus sylvestris 
L. was conducted in the field period 
of 2009. The study was made on two 
study plots (20x25 m) laid out at a 
distance of 500 m. from each other and 
differing in the level of anthropogenic 
influence according to standard 
practice. Ten trees were investigated 
on each study plot. The first study plot 
was laid out on the object of research, 
the second is a control point laid out 
in the same settlement and in the same 
environmental conditions (composition 
of the soil, luminance, etc.) but without 
influence of oil products. 

The mean values of morphometric 
indicators were determined at 
laboratorial inspection of data. All 
materials were processed statistically 
according to standard practice [Pavlov, 
Smolyanov, Weiss, 2005]. 
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Pic. 1. Average morphometric values of P. sylvestris L. on the territory of the 
object of research at the beginning of the vegetative period 
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The research of morphometric 
parameters of P. sylvestris L. at the 
beginning of the vegetative period 
demonstrated, that average length of 
yearly increase (of the first and the 
second order) of the trees influenced 
by oil products was 37 % less than 
in a control point, which is probably 
connected with the deterioration of a 
vital condition of a pine owing to the 
influence of petrohydrocarbons (pic. 
1 ). 

Thus, reduction of quantity of 
needles on the increase of trees of 
the object wasn’t so considerable and 
statistically doubtful (P>0,95) - only 
9% . Calculation of the ratio “quantity of 
needles/length of increase” demonstrated 
their denser arrangement on a stalk. The 
needles of trees of the object were 22, 6 
% longer than those in the control point. 
This indicator is very interesting, as at 
aerogenic pollution the length of needles 
in control points is usually bigger. The 
combination of such changes can testify 
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Pic. 2. Average morphometric values of P. sylvestris L. on the territory of the 
object of research at the end of the vegetative period. 


to low extent of anthropogenic impact on 
plants. 

The diameter of an axial shoot of 
the object is 21 % bigger than that in the 
control point. Therefore, at the impact 
of oil products on a pine, its growth 
increases not in length, but in thickness. 

To compare the samples it is possible 
to introduce the reduction coefficient of 
growth functions of tested plants organs 
with respect to control ones. [Stupko, 
2009]: 

K reJ =^ +K „ +K lb +K / 4 > 

where (the length of yearly 
increase), K n (the quantity of needles), K lb 
(the length of needles), K d (the diameter 
of an axial shoot) are particular reduction 
coefficients equal to the relation of an 
average value of an indicator in stressful 
conditions to its average value in control 
ones. The higher this coefficient is, the 
more stable the object is. 

K ed of pine at the beginning of the 
vegetative period was 1, 01. 

When studying morphometric 
indicators of a pine in dynamics at the 
end of the vegetative period (pic. 2), the 
same indicators were measured. 

The average length of shoots of 
yearly increase of a pine on the object 
of research was 24 % less than in the 
control point. 

The quantity of needles of yearly 
increase of an axial shoot on the object 
of research was 11 % less than in the 
control point. The quantity of needles 
per 10 cm of a stalk length turns out to 
be 66, 3 on the object and 56, 8 in the 
control point at recalculation. Thus, the 
density of needles of a pine influenced 
by oil products remained higher though 

li 
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decreased at the expense of greater axial 
growth. 

It should be noted that a pine on the 
object of research had a longer period 
of axial growth. Thus during research 
period the gain of an axial shoot was 
21, 0 % while that of control plants 
increased as much as possible already 
by the beginning of the account and 
practically didn’t change for the next 
period. 

The length of needles on the object 
of research is 3 % more than in the 
control point. Thus, by the end of the 
vegetative period the difference of 
length of needles became insignificant. 

The diameter of an axial stalk at 
the end of the vegetative period kept 
a 16 % bigger size on the object of 
researches. 

K red of a pine at the end of the 
vegetative period was 0, 97. 

Besides supervision over yearly 
linear increase of a pine in the 
vegetative season its aging and 
damages of needles was observed 
which showed that the pine on the 
object of research grows older on a 
three-year yearly increase and has 
higher share of damaged needles -11, 
6 %, while in the control point this 
share was only 3,4 %. 

Analyzing the aforesaid, it is 
possible to note that in conditions of 
spill of fuel oil in a researched trap 
the extent of impact of pollution on a 
pine is estimated rather as an average 
one because a number of researched 
morphometric parameters of the 
vegetative sphere of plants submitted 
to chronic influence exceed the control 
ones. It can testify to the possibility 
of compensation of harmful effects of 
this type of pollution at the expense 
of adaptable mechanisms of a Pinus 
sylvestris L. 

It is not excluded that oil products 
influence plants to some extent, 
actively evaporating from a flood 
surface, however the mechanism of 
this influence isn’t studied yet. 
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P eajnmijmi KOHijenifHH SKOJiormie- 
CKoro 06pa30BaHH5T h BoenuTaHua 
b HHTepecax ycTOHHHBoro pa3BHTua 
npe^nojiaraeT (JiopMHpOBaHHe skojio- 
rHuecKoro MupOBcmpemui h OKOJiorn- 
uecKoii KyjiBTypti Kax HeoTueMjieMOH 
uacTH KOpnopaTHBHOH KyjiBTypBi By3a, 
no3HTHBHoro h ryMaHHoro OTHomeHna k 
npupo^e 3a cneT npuopHTeTHOH skojio- 
rH3ai^HH CHCTeMBI o6pa30BaHH5T. 

£OCTH)KeHH5i ochobhbix 3a#aH 
3KOJiorHuecKOH nojiHTHKH Omckhh hh- 
CTHTyT ((jmjiHaji) OTEOY BIIO «Poc- 

CHHCKHH rOCyZjapCTBeHHBIH TOprOBO- 
3KOHOMHuecKHH yHHBepcuTeT» peajm- 
3yeT cne^yiomHe Meponpmrrmi: 

• (JropMHpoBaHue KOMiuieicca 
3KOJiorHuecKHx 3HaHHH b paMKax A HC- 
n,HnjiHHBi «3KOJiorHa» CTyzjeHTOB- 

6aKajiaBpOB HanpaBjieHna no^roTOBKH 
100700.62 «ToproBoe #ejio» b odjiacTH 
coBpeMeHHBix 3KOJiorHuecKHx h 

pai^uoHajiBHoro npHpO£onojiB30BaHmi, 
Heo6xo£HMoro jtjhi nocjie#yiomero uc- 
nojiB30BaHua b npcxjreccHOHajiBHOH #e- 
OTeJIBHOCTH; 

• oprammijLui 3KOJiorHnecKH 
opueHTHpoBaHHoro o6pa30BaHua h boc- 
nuTaHna; 

• BoenuTaHue 3KOJiormiecKOH 
KyjiBTypBi CTyaeHTOB h npuBneueHue 
BHHMaHua k npodjieMaM SKonoruu; 

• npHBHTHe 3 aHHTepeCOBaHHOCTH 
h OTBeTCTBeHHOCTH b oxpaHe u depe 5 K- 
hom coxpaHeHHH OKpy 5 KaiomeH cpe^ti; 

• oco 3 HaHue Been rjiyduHBi npu- 
6 jiH 5 Kaiomeroca 3 KOJiormiecKoro KpH 3 H- 
ca u nyreH BBixo^a H 3 Hero; 

• TBOpuecKoe npHMeHeHHe nepe- 
^OBoro onBiTa odyHemra; 

• npoBe^eHHe TeMaTHHe ckhx 3ko- 
norHuecKHx 3 KCKypCHH; 

• npOBe^eHHe 3KOJiormiecKHx 
KOHKypCOB-BBICTaBOK (HOMHHaifHH ! JIH- 
CTOBKH H OyKJieTBI, (j)OTOrpa(j)HH, BH#e- 
OpOJIHKH, KpOCCBOp^BI, njiaKaTBI, 3KOJIO- 
rHuecKHe ra3eTBi, 3cce h t. n.), Komcyp- 
cob npoeKTOB; 


• opraHH3auHa CTyzjeHTOB ^jhi 
yuacTna b pernoHajiBHBix, BcepoccHH- 
CKHX H MeiK^yHapO^HBIX aKUHflX 3 KO- 
norHuecKOH HanpaBjieHHOCTH, skojio- 
rHuecKOM MOHHTOpHHre npHjieraiomeH 
TeppHTOpHH, Meponpmrraax no ohhctkc 
TeppHTOpHH ropo^a h HHCTHTyra, no- 
ea^Ke 3 ejieHBix Haca^/jemiH h t.#.; 

• nydjiHKaifmi CTaTeii h Te 3 neoB 
b cdopmucax CTyaeHnecKHx KOH(j)epeH- 
H,HH. 

C 2008 ro^a b Omckom HHCTHTyTe 
((JmjiHajie) PoecHHCKoro roeyaapCTBeH- 
HOrO TOprOBO-3KOHOMHHeCKOrO yHH- 
BepCHTeTa CTapTOBan OKOJiormiecKHH 
CTyaeHnecKHH Mapa(j)OH, BKjnonaiomHH 
3KOJTOrHUeCKHe KOHKypCBI npoeKTOB, 
3KOJiornnecKne BBiCTaBKH TBopne ckhx 
padoT Ha pernoHajiBHOM h Me^yHapo#- 
HOM ypOBMX. 

U,ejiBio npOBeAemra 3 KOJiormiecKHx 
KOHKypcoB-BBicTaBOK TBOpuecKHx padoT 
HBJHieTCfl pa 3 BHTHe 3 KOJIOrHHeCKOrO co- 
3HaHHa MOJiO£e5KH. B npoijecce tbkhx 
MeponpHaTHH pemaiOTCn TaKne aa^ann 
KaK pacnpocTpaHeHHe 3 HaHHH 06 3ko- 
jiorHnecKHx npodjieMax Ha TeppHTOpHH 
np 05 KHBaHHa h npHodmemie MOJiofle- 
5kh k TBopne CKOMy BBipa^ceHHio CBOHX 
B 3 nnmoB Ha SKOJiormiecKHe npodjieMbi 
odnjecTBa. 

Cbohmh padoTaMH pedaTa ro - 
Ka3BIBaiOT, HTO flJHI BOCCTaHOBJieHH^ 
npupo^Bi uenoBeK flOJHKeH jnodHTB 
h 3amnmaTB npHpo^y po^Horo Kpaa, 
nOHHMaTB, HTO 3KOJIOrHHeCKOe 3aBTpa 
Omckoh odnacTH, Cpe^Hero IIpHHp- 
TBimBU, POCCHH, 3eMJIH HaXOAHTCa B 
pyKax Ka)K^oro H3 Hac. 

npOBO/JHTCH TeMaTHHeCKHe 3KCKyp- 
chh: b napKH (HanpHMep, napK pe^KHx 
pacTeHHH h ^eKOpaTHBHBix KyjiBTyp y 
CTap03aropOAHOH pomn); k npupo^ti 

«^djIOHBKa» (0CTaH0BKa «^djIOHBKa» 
Ha yjiHi^e JleHHHa), «HBa» (y Bo^o- 
KaHana Ha ynni^e JleHHHa), «IIthhb;i 
raBaHB»; b Omckhh rocynapcTBeHHBiii 
HHCTHTyT cepBHca (OTHC) jxjik ynacTH^ 


Conference participant 

b Helene skohothh, 03 HaK 0 MneHHa c bbi- 

CTaBOHHBIMH OKCnOHamMH HOMHHaifHH 
«BTOpaa }kh3hb», padoTaMH, bbictbb- 
JieHHBIMH Ha KOHKypeaX KpOCCBOp^OB H 
JIHCTOBOK no 3 KOJIOrHH. 

Handojiee H 3 BecTHBie 3 KOJiorHue- 
CKHe MeponpH^THa, npOBO^HMBie Ha 
da 3 e Hamero By 3 a: 

HoadpB 2008 r. - KoHKypc jihcto- 
bok « 3 AopoBbiii odpa 3 »ch3hh» Me»c^y 
ynaipHMHCH ynedHbix 3 aBe^eHHH r. 
OMCKa. 

YnaCTHHKH: HHCTHTyTBI, KOJIJieA>KH 
r. OMCKa. 

Co#ep 5 KaHHe MeponpnaTHa: npona- 
raH^a 3 ^opOBoro odpa 3 a »ch3hh, npaK- 
THnecKaa 3 KOJioro-npocBeTHTejiBCKaa 
fleflTejiBHOCTB, aHajiH 3 h oifeHKa Bjina- 
HHa OKOJIOrHHeCKOH odCTaHOBKH Ha Ka- 
neCTBO 5 KH 3 HH H 3 AOpOBB 5 I. 

12 Hoadpa 2009 r. - MeacAynapoa- 
Haa HaynHO-npaKTHHecKaa KOH^e- 
pCHHHH «3K0H0MHHeCKHe H 3KOJ10- 
rnnecKHe npodjieMbi b MeHaioipeMca 
Mnpe». 

YnacTHHKH: 359 ynacTHHKOB H3 

Pocchh, CTpaH djin^cHero h ^anBHero 
3apyde5KBa, c ynacTneM Me^yHapo^- 
hoh aKa^eMHH HayK OKOJiorHH, de3onac- 
hocth uenoBeKa h npHpo^Bi (MAH3E), 
HeKOMMepnecKoro napraepCTBa «3kojio- 
rHnecKHH KOMHTeT» (Omck). 

Co^ep 5 KaHne MeponpuaTHa: B 03 - 

M 05 KHOCTB COCymeCTBOBaHHfl 3 KOJIOrHH 
H 3 KOHOMHKH; OC 03 HaHHe HIHpOKHMH 

cnoaMH odmecTBa hcoOxoahmocth bbi- 
padoTKH h peajiH 3 aifHH CTpaTerHnecKHx 
nnaHOB pa 3 BHTH 5 i Hamero dy^ymero b 
paMKax ycTOHHHBoro pa 3 BHTHa. 

12-13 Hoadpa 2009 r. - KoHKypc 

JIHCTOBOK «3K0H0MHHeCKHe H 3KOJ10- 
THnecKHe npodjieMbi b MemiioipeMCsi 
MHpe rjia3aMH MOJioae»CH» b paM- 
Kax Meac^yHapo^Hoii KOH^epeHUHH 
«3K0H0MHHeCKHe H TKOJlOTHHeCKHe 
npodjieMbi b MeHmoipeMcn MHpe». 

YnacTHHKH: CTyaeHTBi Omckoto hh- 
CTHTyTa ((^Hjinajia) PoecHHCKoro rocy- 
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AapCTBeHHoro skohomkhcckoto ymmep- 
CHTeTa (42 nenoBeKa). 

Co^epAcaHHe MeponpHATHA: skojio- 
ro-npocBeTHTejn>CKa5i ^eATejiBHOCTB; 
TBOpnecKHe pa 6 oTBi, OTpaAcaiomne 
Ba5KHBie 3KOJiorHHecKHe npo 6 jieMBi h 
npH3BIBBI K OTBeTCTBeHHOCTH nenoBeKa 
3a coxpaHeHHe ORpyAcaiomeii cpe^Bi h 

5KH3HH JIIO^eH. 

25 hoa6pa 2010 r. - CTy^eHnecKHii 

KOHKype-BbICTaBKa J 1 HCTOBOK h 6y- 
KjieTOB «MojiOAe»cb 3a 3AopoBbiii 06 - 
pa3 5KH3HH». 

YHaCTHHKH: HHCTHTyTBI, KOJIJie^ACH 
r. OMCKa (102 nejiOBeKa). 

Co^epAcaHHe Meponp hatha: Bocnn- 
TaHHe o 6 merHrHeHHHecKOH KyjiBTypBi 
CTyn,eHTOB h npHBjieneHHe BHHMaHHA 
K Heo 6 xO£HMOCTH Be^eHHA 3£OpOBOTO 

o6pa3a ach 3 hh; oObe^HHeHHe ycnjiHH 
b ^ejie coxpaHeHHA 3£OpOBBA 6yaym,Hx 
cneiTHajiHCTOB. 

10-20 anpejiA 2010 r. - MeacBy- 
30bckhh KOHKypc CTeHra3eT «Kajieii- 
^ocKon 3KOJiorHnecKHx #a t», iiocbh- 
meHHbiii Me^yHapoaHOMy ro/jy 6ho- 

pa3HOo6pa3HH. 

y HaCTHHKHI HHCTHTyTBI, KOJUie^ACH 

r. OMCKa. 

Co^epAcaHHe MeponpHATHA: boc- 

nHTaHHe skojiothhcckoh KyjiBTypBi CTy- 
^eHTOB H npHBJieHeHHe BHHMaHHA K He- 
o 6 xO£HMOCTH OXpaHATB H paiJHOHaJIBHO 
HcnojiB30BaTB npHpo^y nnaHeTBi; o 6 b- 
e^HHCHHe ycnjiHH b flene coxpaHeHHA 
3KOCHCTCM H 3aiIJHTBI OC 060 IjeHHBIX 
o 6 bcktob npHpO^BI. 

16 hoa 6 pa 2011 r. - KoHKypc - Bbi- 
CTaBKa - 3KcnepHMeHT «3KO#ii3aiiH: 
HcKyccTBO H3 Mycopa». 

y HaCTHHKHI CTy^eHTBI Omckoto HH- 
CTHTyTa (cjiHjiHajia) Pocchhckoto rocy- 
AapCTBeHHoro skohomhhcckoto yromep- 
CHTeTa (23 nejiOBeKa). 

Co^epAcaHHe MeponpHATHA: Boc- 
nHTaHHe skojiothhcckoh KyjiBTypBi 
CTy^eHTOB H npHBJieHeHHe BHHMaHHA 
k npoOjieMaM skojiothh. 3arpA3HeHHe 
6 BITOBBIM MyCOpOM ABJIAeTCA cero^HA 
OflHOH H3 OCHOBHBIX 3KOJIOTHHCCKHX 

npoOjieM r. Omcka. ^toObi He yTO- 
HyTB b rpy^ax Mycopa h He OTpaBHTB- 
ca npo^yKTaMH ero pa3Jio)KeHHA, yace 
cero^HA nopa cnacaTB njiaHeTy. H b 
pemeHHH 3 toh rjioOajiBHoii npo6jie- 
mbi Ha^o HanHHaTB c ce6A, co CBoero 
AOMa, yjiniTBi, ropo^a. BTopan /Kiniib 
Beipeii: «pecaiiKjiHHr» hjih «peijH- 
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kjihht» - noBTOpHoe HcnojiB30BaHHe 
Benreii, KOTOpoe b onpeAejieHHOH CTe- 
neHH cnoco6cTByeT yjiyHineHHio 3 ko- 
jiorHHecKOH o6cTaHOBKH Ha ILiaHeTe 
h co3AaHHio me^eBpa. Pe3yjiBTaTBi: 
OGBe^HHeHHe ycHjiHH b ^ejie oxpaHBi 
OKpyAcaiomeii cpe^Bi Ha bcSm npOTA- 
ACeHHH ACH3HCHHOTO H,HKJia H3^eJIHA 
(co3^aHHe, HcnojiB30BaHHe h yrajiH- 
3aiTHA). IIo6eAHTeJIAMH B HOMHHaiJHAX 
CTajra 3KcnoHaTBi: 

1) «3Kono3£paBjieHHe» (HcKaKOBa 

A., 0T3T-11), 

2) «EyKeT: ot Bcero cep^a no B03- 
moachoctam» (IIpyuKOBa K., OK- 11), 

3) «Hobotoahaa cKa3Ka» (BaxHTOBa 

O., OMTA-11), 

4) «yp6oACH3HB» (JKypaBjieBa E., 
OMO-31), 

5) «fl,oporoii AoOpBix ^eji» (EoccepT 
T., 0T3T-11), 

6) «3^opOBBiii o6pa3 5 kh3hh» (re- 
pacBKHHa E., OK- 11). 

no HToraM paOoTBi 6biji co3#aH bh- 
AeOpOJIHK «KOHKypC - BBICTaBKa - 3KC- 
nepHMeHT «3KO#H3aHH: HcKyccTBO H3 
Mycopa»». 

25 hoa6pa 2011 r. - CTyneHHecKiiii 

3KOJIOrHHeCKHH KOHKypC-BblCTaB- 
Ka kAIhctbih ropoa», nocBHipeHHbiii 
295-jieTHio r. OMCKa. 

y HaCTHHKH: HHCTHTyTBI, KOJUie^ACH, 
HiKOJiBi r. OMCKa (54 nejiOBeKa). 

Co^ep)KaHHe MeponpHATHA: BHece- 
Hne CBoeii jienTBi b pememie skojioth- 
necKHx npoOjieM ropo^a OMCKa, hto6bi 
coxpaHHTB HHCTOTy ropo^a h He npeBpa- 
THTB HaiH JIK)6hMBIH TOpO^ B OTpOMHyiO 
CBajiKy. HoMHHaiTHH «JIhctobkh h 6y- 
KJieTBI», «BH^eOpOJIHKH», «KpOCCBOp- 
£bi». Harnn pe6ATa CTajra no6e^HTejiA- 
MH HOMHHaiJHH: 

1) MnxaHJiOB H. (OOhK-21) - no6e- 
^HTeJIB B Tpex HOMHHaiJHAX. JlHCTOBKa 
«IIponaraH^a 3^opOBoro o6pa3a ach3- 
hh». KpoccBOp^Bi «3kojiotha Omckoh 
o6jiacTH» h «Ey^BTe 3aopobbi!», 

2) )KypaBjieBa E. (OMO-31) - no6e- 

^HTeJIB B ^Byx HOMHHai^HAX. JlHCTOBKa 
«Omckhc ^ocTHAceHHA h nepcneKTHBBi». 
KpOCCBOpA «3KOAH3aHH», 

3) MaHanoBa ^C., MoTKOBa H. (OEY- 
21). EyioieT «CoxpaHHM h 3amHTHM 
npHpo^y», 

4) MajiBi^aH O., fl,ecATHHKOBa A. 
(OMTfl,-ll). JlHCTOBKa «CoBpeMeHHBie 
3KOJIOTHHeCKHe npoOjICMBI r. OMCKa», 

5) HepHHKOBa K. (OK- 11). Kpocc- 


Bop a «IlponaraH^a 3^opOBoro o6pa3a 

5KH3HH», 

6) Kyp3HH E. (OK-11). KpoccBOp^ 
«BejiHKHe yneHBie 3 kojioth», 

7) TepacBKHHa E. (OK-11). Kpocc- 
BOpA «Ee3onacHOCTB ach3hh», 

8) EaKneBa A. (OK-11). KpoccBop# 

«3kojiotha». 

11- 17 hoa6pa 2012 r. - KoHKypc- 
BbiCTaeKa npoeKTOB «3KOJiorHHe- 
CKHH B3rjIH^»- 

y nacTHHKH: CTyaeHTBi 1 Kypca Ha- 
npaBjieHHA «ToproBoe Omckoto 

HHCTmyra (^Hjinajia) Pocchhckoto to- 
cynapcTBeHHoro SKOHOMHHCCKOTO yHH- 
BepCHTeTa (22 nejiOBeKa). 

Co^epAcamie MeponpHATHA: noncK 
onTHMajiBHBix pemeHHH bbiabjichhbix 
3KOJiorHHecKHx npo6jieM h pa3pa6oTKa 
coOcTBeHHBix npoeKTOB hx pemeHHA; 
3amHTa npoeKTOB. KoMaH^Bi c hcctbio 
OTCTaHBaJIH CBOK) TOHKy 3peHHA H nBI- 
TaJIHCB ^OKa3aTB CnpaBe^JIHBOCTB CBOHX 
pemeHHH. P e3yjiBT btbi : 

I MecTO - npoeKT «L(BeTHK-ceMHii,- 
bcthk» (cTyzjeHTBi rp. OK-11 KacHMOBa 
A., rpHHeBa T., UleHreir R), 

II MecTO - npoeKT «4 hkc» (cTy^eH- 
tbi rp. 0T3T-11 JIaBpOBa E., XapneHKO 
M., EyTy30Ba M.), 

III MecTO - npoeKT «Eejioe hatho» 
(EpATOB A., OK-11; EpoxoBa B., Cy^a- 
KOBa M., 0T3T-11). 

12- 15 hoa6pa 2012 r. - MeHCAyna- 

pO^HblH 3KOJIOrHHeCKHH KOHKypC-Bbl- 
CTaBKa «OxpaHa OKpy^caioipeii cpe^w 
IIpHHpTbmibfl». 

y HaCTHHKH: HHCTHTyTBI, KOJIJiejTJKH, 
mKOJiBi r. OMCKa (103 nejiOBeKa) c yna- 
craeM npejLCTaBHTejieH H3 Ka3axcTaHa h 
EejiopyccHH. 

Co^ep)KaHHe MeponpHATHA: pa3BH- 
THe 3KOJIOTHHeCKOTO C03HaHHA MOJIO^e- 

5kh; pacnpocTpaHeHHe 3HaHHH 06 3ko- 
jiorHHecKHx npo 6 jieMax Ha TeppHTOpHH 
np o achb aHHA ; npHoOnjemie MOJio^e)KH k 
TBO pHeCKOMy BBIpaACeHHIO cbohx b3tjia- 
AOb Ha 3KOJiOTHnecKHe npoOjieMBi o 6 me- 
CTBa. 

IIo6e^HTeJIB HOMHHaiTHH JIHCTOBOK 
«3KOJiorHHecKaA KyjiBTypa»: KacHMOBa 
A. (OK-11). 

IIo6e^HTejiB HOMHHaiTHH njiaKaTOB 
«3KO£H3aHH»: 3Bi6nHa JI. (OK-31). 

noOe^HTeJIH HOMHHaiTHH «3kojio- 
THHecKHH SOS»: 6yKjieTBi - JIa6eiiKO 
A. (OEY-ll), njiaKaTBi - CeMeHOBa O., 
BeHTep IO. (OMT7Q. 


IIo 6 e£HTeJIH HOMHHaiJHH 6 yKJieTOB 
« 3 KOJiorHHecKaa CKa 3 Ka»: EpoxoBa B., 
Cy^axoBa M. ( 0 T 3 T- 11 ). 

IIo 6 e£HTeJIH HOMHHaiJHH «3kojio- 
rHnecKHH B3num»: 6 yKjieTBi - EpaTOB 
A. (OK- 11 ), nnaKara - Ko 3 bipeBa A. 
(OMTfl-ll), JleijHK A. ( 0 T 3 T- 11 ). 

IIo 6 e^HTeJIb HOMHHaiJHH BH^eOpO- 
jihkob « 7 KHBaji njiaHeTa»: Maniora A. 
(OOhK- 11 ). 

no HToraM padoTBi 6 biji co3#aH bh- 
^eopojiHK «Me»c^yHapo^HBiH skojio- 
rHnecKHH KOHKypc-BBiCTaBKa «OxpaHa 
OKpy)KaiomeH cpe^Bi npHHpTBiuiBa»». 

13 Hoa 6 p a 2012 r. - Learning-train- 
ing «OnwT coxuimm n npeACTanjie- 
HH9 npoeKTon» b paMKax He^ejin Ha- 
yKH. 

YHacTHHKH: CTya,eHTBi 1 xypca Ha- 
npaBjieHH^ «ToproBoe flejio» Omckoto 
HHCT myra ((jmjiHajia) Pocchhckoto ro- 
cy^apCTBeHHoro okohomhhc cxoro yHH- 
BepCHTeTa (22 nejiOBeKa). Mo^eparopBi 
HBaHOB /J., Kyp 3 HH E. (OK- 21 ). 

Co^ep^aHHe Meponpmrrmi: nepe- 
^ana onBiTa ycneniHOH npaKTHKH npo- 
eKTHpOBaHHil C HCn0JIB30BaHHeM B 
npoijecce odyneHmi tbrux tcxhojiothh 
K ax team building, case-study, M03ro- 
boh mTypM, rpa(j)HHecKoe npoeKTH- 
poBaHne, npe3eHTai^HH npoeKTa. npo- 
Be^eHHe MeponpmiTHii Taxoro ypOBHfl 
cnocodcTByeT pa3BHTHio hhtcjljick- 
TyajiBHO-TBOpuecKoro noTemjHajia, 
npoeKTHoro MBimjieHHa, 3aKpenjieHHH 
HaBBIKOB npOeKTHpOBaHHH H 3(j)4)eK- 
THBHoro ynpaBjieHHa KOH(j)jiHKTaMH. 
no HToraM padoTBi 6 biji co3#aH BH^eo- 
pojiHK «Learning-training «OnBiT co3- 
AaHHfl h npe^CTaBjieHHa npoeKTOB»». 

19 HOfldpa 2012 r. - 15 ^eKadpn 
2012 r. - PernoHajibHan BbiCTaBKa- 
KOHKypc Ha jiynuinn ^H3aiiH oOjkhkkh 
acypHajia «BecTH MAH3B b Omckoh 
o6jiacTH». 

y HaCTHHKH: HHCTHTyTBI, KOJIJie#)KH 

r. Omckb. 

Co^ep5KaHue Meponpmrrmi: axicyMy- 
jutuha HHTejuieKTyajiBHoro noTeHuuajia 
mojioaokh h TBOpuecKoe BonjiomeHue 
H^en 3KOJioruH h 6e3onacHOCTH ruo/jen 
Ha peraoHajiBHOM ypOBHe. 

4-5 anpejra 2013 r. - Meac^yHa- 
pomaa HaynHO-npaKTHnecKan koh- 
(JjepeHUHH «II MaHHKHHCKne htchhh: 
yHHKajibHbin TypncTCKO-peKpeaun- 
OHHbiii noTeHunaji «Mockobcko-Ch- 
OnpCKHH TpaKT» («30J10T0e KOJIblJO 


IIpHHpTbmibn») KaK 3JieMeHT ycToii- 
HHBoro pa3BHTHfl pemoHa». 

y HaCTHHKHI H3 POCCHH, CTpaH 
6jiH}KHero h ^ajiBHero 3apy6e)KB5i, c 
npHBjieueHHeM MHHHCTepCTBa 3koho- 
mhkh Omckoh odjiacra, Omckoh Top- 
roBO-npOMBimjieHHOH nanaTBi, MA- 
H 3 E. 

Co^ep}KaHHe MeponpmiTHii: pa3- 
padoTKa 3KOJiorHuecKoro h skohomh- 
uecKH BBiro^Horo npoeicra «3ojiOToe 
kojibi^o npHHpTBimB«» b paMKax pe- 
KOHCTpyKI^HH MoCKOBCKO-CudHpCKOTO 
TpaKTa. 

B 3KOJIOrHHeCKHX MepOnpHOTH^X 
npHHHMaiOT yuacTHe CTyzjeHTBi Bcex Ha- 
npaBjieHHH. Cboh 3KcnoHaTBi h npoeKTBi 
ohh anpodupyiOT Ha KOH^epeHiprax b 
Omckom HHCTHTyTe (^HjiHane) PTT 3 Y 
h HayuHBix 3KOJiorHuecKHx Meponpua- 
thjix ^pyrux opraHH3au,HH : 

1) Odjiacraafl MOJiOAOKHaji HayuHaa 
KpaeBeAuecKaa KOH(J)epeHH,HH «Omckoc 
npHHpTBimBe: npHpo^a, HCTOpna, KyjiB- 
Typa» (opraHH3aTOp: Omckhh rocyaap- 
CTBeHHBIH HCTOpHKO-KpaeBe^HeCKHH 
My3en, Omck), 

2) BcepOCCHHCKHH KOHKypc co- 
H,HaJIBHOH peKJiaMBI «Hobbih B3rjHI£». 
HOMHHai^HH «COH,HaJIBHBIH pOJIHK». 

TeMa «EeperH npnpOAy». Bonpoc: no- 

nyjI5IpH3aUH5I 3KOJIOrHUeCKHX 3HaHHH H 
KyjiBTypBi, noBBimeHHe 3KOJiorHuecKOH 
aKTHBHOCTH MOJio^e^H (opraHH3aTop: 
Komhtct TocyaapcTBCHHOH ^yMBi no 
^enaM mojio^okh, Omck), 

3) KoHKypc coipiajiBHoii peKJiaMBI 
«OMCKaa jihhh«» (opraHH 3 aTOp: A^mh- 
HHCTpai^na r. OMCKa, Omck), 

4) KoH(j)epeHipui «MojiOAe)KB, Ha- 
yxa, TBOpuecTBO» (opraHH 3 aTop: OmC, 
Omck). 

5) Me)KBy 30 BCKafl ^exa^a 3 KOJiorHH 
(opraHH 3 aTOp: OmC, Omck). 

6) Me>KBy30BCKaji CTyAeHuecKaa 
ojiHMnnaAa no 3 KOJiorHH (opraHH 3 aTOp: 

ornc, Omck), 

7) OopyM MOJio^e5KHoro 3KOJiorn- 
necKoro £BH)KeHHfl Pocchh (opraHH3a- 
TOpBi: ^enapTaMeHT 3KOJiorHH XMAO 
- lOrpBi, PernoHajiBHoe mojio^okhoc 
odmecTBeHHoe SKonornnecKoe ^BH5Ke- 
Hne «TpeTB5i njiaHeTa ot CojiHi^a», XaH- 
TBI-MaHCHHCK). 

PadoTBi CTy^eHTOB onydjiHKOBaHBi 
b 5KypHajiax h cdopHHKax KOH({)epeH- 
i^hh: 

1) CndHpCKHH 3KOHOMHHCCKHH 5Kyp- 
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Han (Omck, Omckhh HHCTmyT ((jmjiHaji) 
orsoy Bno «Pocchhckhh rocy^ap- 

CTBCHHBIH TOprOBO-3KOHOMHHeCKHH 
yHHBepCHTeT»), 

2 ) Mojioaokb HayKH (MocKBa, 

PrT 3 Y), 

3 ) Mojio^okb, Hayxa, TBOpnecTBo: 
cdopHHK CTaTen ffllK. (Omck, OmC), 

4 ) AHajiH 3 h Mo^ejinpoBaHHe co- 

I^HaJIBHO-3KOHOMHHeCKHX npOI^CCCOB H 
chctcm: MaTepnajiBi MOK^yHapo^HOH 

3aouHOH CTyaeHnecKOH HaynHOH koh- 
(jrepeHi^HH (Omck, HOY BnO «EBpH 3 - 
MH»), 

5 ) AKTyajiBHBie npodneMBi npaBa, 
3kohomhkh h ynpaBjieHHa: MaTepnajiBi 
MOK^yHapo^HOH HaynHO-npaKTHuecKOH 
KOH(j)epeHI^HH (npKyTCK, Pno CA- 

noy), 

6) CoBpeMeHHBie npodneMBi skojio- 
thh h 6 e 3 onacHOCTH: BcepoccHHCKaa 
HayHHO-TexHHnecKaa nHTepHeT-KOH(J)e- 
peHi^Ha: cdopHHK MaTepHanoB KOH(f)e- 

peHUHH (Tyjia, TyjirY). 

B CTaTB^X nOAHHMaJIHCB BOnpOCBI 
no 3KOJTOrHHeCKOMy MOHHTOpHHry, 3KO- 
norHuecKOH otbctctbchhocth, BBmBjie- 
HHK) H pemeHHK) 3KOJIOrHHeCKHX npo- 
6 jicm h T.n. 

OKonornnecKyio »ch 3 hb By 3 a ocBe- 
maeT diojiJieTeHB « 3 KOJiorna». B hcm 
OT pa 5 KaiOTC 5 T aKTyajiBHBie 3 KOJiorHne- 
CKne co6bith«. 

noABOAa HTorn, cneAyeT otmc- 

THTB, HTO npOBO£HMBie MCpOnpH^THa 
B paMKax 3KOJIOrHHeCKOH nOJIHTHKH 
HHCTHTyTa cj) OpMHpy EOT HpaBCTBCHHBie 
OCHOBBI 3KOJIOrHHeCKOH KyjiBTypBi. 
noBBimeHHe ypOBH^r SKOnornnecKoro 
BOCnHTaHH^ MOJIO^eiKH HaXO^HTCa B 
npflMOH 3aBHCHMOCTH OT OBJia^CHH^ 
onpe^ejieHHBiMH KOMneTeHijmiMH h 
hx npaKTHnecKOH peajiH3ai^HH. npn- 
odpeTeHHBie 3KOJiorHnecKHe 3 hbhh^ 
b ^aJiBHeHuieM cMoryT nepepacTH b 
npouHBie ydoK^eHmi 3KOKyjiBTypHBix 
H,eHHOCTeH coBpeMeHHoro noKOJieHHa 
Ha nyra nepexo^a k HOOC(J)epHOH ijh- 
BHJIH3aH,HH. 

Information about author: 

1 . Oksana Goncharova - Candidate 
of Biological sciences, Associate 
Professor, Russian State University of 
Trade and Economics, Omsk Institute; 
address: Russia, Omsk city; e-mail: 
oksanagoncharo va@mail . ru 
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THE CONTENT OF RADIONUCLIDES IN 
WATER AND GROUND DEPOSITS OF THE 
MALYE KIRPICHIKI LAKE (EAST-URAL 
RADIOACTIVE TRACE) 

K. Kablova 1 , Postgraduate student 
S. Levina 2 , Doctor of Biological sciences, Full Professor 
A. Sutjagin 3 , Candidate of Chemistry, Associate Professor 
V. Derjagin 4 , Candidate of Geographical sciences, Associate 
Professor, Doctoral Candidate 
I. Popova 5 , Senior Research Associate 
R. Kuzmina 6 , Senior Research Associate 
Chelyabinsk State Pedagogical University, Russia 1 ’ 2 ’ 3 4 
Urals Research - Centre for Radiation Medicine, Russia 5 
Institute of Plant and Animal Ecology, Russia 6 


The research is devoted to the analysis of processes of accumulation 
and distribution of long-living radioactive nuclides of strontium - 90 
and cesium - 137 in the «water - bottom sediments» system of the 
ecosystem of the slowed down water exchange of Malye Kirpichiky. 

Keywords: long-living radioactive nuclides, ecosystem, water, 
bottom sediments. 

Conference participants 


COflEP)KAHHE PA/tHOHyKJIHflOB B 
BO£E H flOHHblX OTHOyKEHtlflX 03EPA 
MAJILIE KHPmWHKH (BOCTOMHO - 
yPAJIbCKHH PA/tHOAKTHBHblH CJIEfl) 

KadjiOBa K.B. 1 , acnnpaHT 
JleBHHa C.E 2 , fl-p 6 hoji. HayK, npotj). 

CyTJirHH A.A. 3 , KaH/c xhm. Hayx 
AepJirHH B.B. 4 , KaH^. reorp. Hayx 
IIonoBa H JL 5 , ct. Hayn. coTp. 

Ky3bMHHa P.B. 6 , ct. Hayn. coTp. 

^ejiadnHCKHH rocyAapCTBeHHbin ne^arornuecKHn 
yHHBepCHTeT, Pocemr 1 ’ 2 ’ 3 ’ 4 

ypajibCKHH HayuHO-npaKTHHecKHH ijeHTp pa^,nau,noHHOH 
Me^nifHHbi Oe^epanbHoro Me^HKO-dnojiorHHecKoro 
areHTCTBa, Pocemr 5 

HHCTHTyT 3KOJIOTHH paCTCHHH H 5KHBOTHBIX YpO PAH, 
PoCCHil 6 

HccjieaoBatme nocBanteHO aHajiH3y npoueccoB HaKonnetuni n 
pacnpeaeneHHa ^ojmmHByiunx pa^HOHyKjin^OB CTpOHitna - 90 n ue- 
3HB - 137 B CHCTeMe «BOaa - AOHHbie 0TJI05KeHHB» 3KOCHCTeMbI 3aMea- 
jieHHoro BoaoodMeHa Majibie KnpmiHHKH. 

KjnoueBbie cjioea: aojircnKHBymne paanoHyKjinabi, 3KoencTeMa, 

BO^a, ZtOHHblC OTJIOyKCHHa. 

YnaCTHHEH KOH(J)epeHUHH 


B CB5I3H C pa3BHTHeM B YpaJIbCKOM 
pernoHe aroMHOH OHepreTHKH n 
bbicokoh TexHoreHHoii Harpy3Kon 3a- 
mHTa OKpyiKaioineH cpe^Bi ot 3arpa3- 
HeHH^r aHTponoreHHoro reHe3nca, b tom 
HHCJie pa^noaKTHBHoro, aBjiaeTca O/fHOH 
H3 Baraenmnx npodneM. Bo3£eHCTBHe 
pa^nauHOHHoro (ftaKTOpa nponexo^HT 
Ha ({)OHe CHjibHoro 3arpa3HeHH5i perno- 
Ha XHMHHeCKHMH BemecTBaMH aHTpo- 
noreHHoro xapaKTepa. CeBepHaa nacTB 
pernoHa HaxoflHTca b 30He Bjimmmi Ho- 
B03eMejibCKoro nojinroHa fl^epHBix hc- 
nbiTaHHH, cpeflHjra - EejiojipCKOH A3C 
hm. KypnaTOBa, a lomas nacTB - npo- 
H3BOACTBeHHoro o6r>e^HHeHH5i «Ma^K». 
B pe3yjibTaTe pa^HaifHOHHBix HHifH^eH- 
tob Ha no «Majnc» b paiioHe pacnono- 
yKGmin npe/fnpmrrmi etjropMHpOBajiacB 
TexHoreHHaa pa#HOHyKjiH£Haji reoxn- 
MHHeCKa5T aHOMaJIHH. Pa/JHOaKTHBHOMy 
3arpa3HeHHio no^BeprjiHCb mhotohhc- 
neHHbie 03epa, paenoji05KeHHBie b 30He 
B03^eiiCTBHa npe^npHOTHH [1]. 

Pa^HOHyicjiH^bi, nocTynHBmHe b 
BO^H bie 3KOCHCTeMbI, COpdHpyiOTCfl 
B3Bee^MH h oea5K^aiOTca, npeTepneBa- 
iot paAHoaKTHBHbiii paena#, HaKanjiH- 
BaiOTC5T BO^HOH 6HOTOH, HTO npHBO^HT 
K eaMOOHHHteHHK) BO£BI 03epa. O^HaKO 
b pe3yjibTaTe 3 thx npoifeecoB ^ohhbic 
0TJI05KeHHa, B KOTOpbIX HaKanjiHBaiOT- 
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CJI paAHOHyKJIH^bl, CTaHOBOTCa AOJirO- 
BpeMeHHbiM #eno 3arp5i3HHTejieH h hc- 
TOHHHKOM BTOpHHHOTO pa/JHOaKTHBHOTO 
3arp^3HeHH3i. Bo3AymHaa h rn^pojio- 
THnecKa^ MHrpauHa pa/jHOHyKjiH^OB 
H3 BO^oeMOB, nocTynjieHHe pa^HOHy- 
KJIH£OB B nO£ 3 eMHbie BO^bl npHBOA^T K 
hx nocTeneHHOMy paenpocTpaHeHHio b 
OKpyiKaiOHteH epe^e, bkheohchhio b nn- 
nteBbie ifenouKH h AonojiHHTenBHOMy 
odjiyneHHio nenoBeKa [4]. 

B KanecTBe odueKTa Hcejie,a,OBaHmi, 
6mjio BbidpaHO 03epo Majibie KnpnH- 
HHKH, paen0JI05KeHH0e Ha TeppHTOpHH 
BocTOHHO-YpajibCKoro pa/jHoaKTHBHoro 
ejie^a. 

U,ejibio Hcejie^OBaHH^ jibhjiocb bbi- 
jrejieHHe ocodeHHOCTen HaKonneHmi h 
paenpe^ejieHHa pa^HOHyicjiHAOB b ch- 

CTeMe «BO^a - /JOHHBie 0TJI05KeHH«». 

MaTepnanoM HacTOjmjero hc- 
cjie^OBaHH5i cny^cHjiH Bo^a, a Taioice 
^OHHBie 0TJI05KeHHa 03epH0H 3KOCHCTe- 
MBI MaJIBie KHpnHHHKH. A 0HHtie OTJIO- 
5KCHH5T npe^CTaBJieHBI B HCCJie^OBaHHH 
£ByM5i THnaMH: hjihctbic eanponejiH h 
TOp(j)jfflBie rpyHTBi (e^arHOBBie). 

Bo^oeM paenoji05KeH Ha eoto-boc- 
Toxe Boctohho - ypajiBCKoro pa^no- 
aKTHBHoro ejie^a, Ha paccTOJiHHH 19 km 
ot snHifeHTpa B3pBiBa. 03epo cnado- 
npOTOHHoe, aBjiaeTca npHTOKOM p. Ka- 


padojiKa (HpTBimcKHH daceeiiH) y eena 
KHpnHHHKH. C MOMeHTa aBapHH 1957 

ro^a OTceneHHe HaeeneHHBix nyHKTOB 
e npHdperaoH 30 hbi 03epa He npOH3BO- 
AHJIOCB. 

npodbi bo^bi h /jOHHoro rpyHTa 
6 bijih OTodpaHBi b o^hh h tot }Ke rn^po- 
JIOTHHeCKHH CC30H (nepHO^ KOHIfa 6 ho- 
jiorHHecKoro jieTa, KOTOpBin aBnaeTC^ 
AJHI ypaJIBCKHX 03ep 3KCTpeMaJIBHBIM 
COCTOaHH^M 3KO CHCTCMBI, OTpa5KaiOHtHM 

ro^OBoe pa3BHTHe npn MaKCHManBHO 
bo3mo5khoh ^aHHoro 03epa CTene- 
HBK) pa3BHTH^ CHHe-3eJieHBIX BO/fOpOC- 
Jieil), HTO n03B0JIHJI0 BBMBHTB 3HaHHMBie 
(BBime $ona rnodajiBHBix BBina^eHHii) 
KOHIfeHTpaifHH paAHOHyKJIH^OB. 

Ot6op npo6 bo^bi npOBOAHJica eo- 
rnacHO CTaH^apTHBiM MeTO^HKaM [5] b 
eooTBeTCTBHH c TOCT 17.1.5.05. - 85 
h TOCT P 51592 - 2000. npo6bi bo^bi 
KOH cepBHpoBanHCB Ha MecTe, b TeneHne 
eyTOK 6 biji npOBe^eH paAHOXHMHHecKHH 
aHajiH3. 

OT 6 op np 06 ^OHHBIX OTJI05KeHHH 

ocymecTBjuuicji e HcnojiB30BaHHeM 
CTaH^apTHoro TH^pojiorHHecKoro 060 - 
pya,OBaHH^ [5], no3BOJiaiOHtero nojiynaTB 
o6pa3ifBi e HeHapymeHHOH CTpaTH^HKa- 
ifHeii. Kojiohkh ^ohhbix OTjio^ceHHH Ha 
Hccne^yeMBix 03epax OTdHpajiHCB ^o 
noACTHjiaiOHtHx nopo^. 
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IIpo6onoAroTOBKa aohhbix otjio- 
}KeHHH (BBICyniHBaHHe, H3MeJIBHCHHe, 
npoceHBaHHe) npoBO/puiHCB Ha 6a3e 
Jia6opaTOpHH (j)H3HKO-XHMHHeCKHX Me- 
TO£OB HCCJie^OBaHHH Ka^e^pBI XHMHH 

HeiraGHHCKoro roeyAapCTBeHHoro ne^a- 
rornnecKoro yHHBepCHTeTa. 

YAejiBHyio aKTHBHOCTB 90 Sr h 137 Cs 
b o6pa3ijax boabi Hccjie^OBajiH raMMa 

- CneKTpOMeTpHHeCKHM MeTO^OM Ha 
MaJIO(J)OHOBOH (3 - MeTpHHeCKOH yCTa- 

HOBKe rana YMO - 2000 h njiaMeHHO 

- (J)OTOMeTpHHeCKHM KOHTpOJieM BBIXO- 

Aa HOCHTejui. norpeniHOCTB H3MepeHH^ Phc. 1. CoaepacaHne pa^HOHyKjiHAOB ctpohijhh - 90 h u,e3HH - 137 

90 Sr h 137 Cs cocTaBjiaeT 20 % npn aicraB- b BO/je 03 epa Majibie KnpnnHHKn. 


0,35 

0,3 

0,25 

0,2 

0,15 

0,1 

0,05 

0 




YAe/ibHaa a kthbhoctb 
paAHOHyK/iMAOB, 5 k//i 


i YpoBeHb c|)OHa no 
ypa/ibCKOMy pernoHy, 
5 k//i 


u,e3i/m-137 


CTpoHi_i,i/m -90 


TaOji.l. 


rHApoxHMHHecKne noKa 3 aTejiH bo ibi 03 epa Majibie KnpnnHHKn. 


Ha3eaHne 

03epa 

pH, 
efl. pH 

Eh, 

mV 

KaTHOHHO - aHHOHHbin COCTaB (Mr/ji) 

Na + 

Ca 2 * 

Mg 2+ 

K + 

ci- 

so 4 2 - 

no 2 - 

no 3 - 

hco 3 - 

MajiBie 

KHpnHHHKH 

8,28 

260 

6,9 

28,26 

7,41 

3,12 

8,56 

2,8 

<0,003 

<0,1 

91,6 



90Sr, 5K/Kr 
I 137Cs,BK/Kr 


Phc.2. Y^ejibHaH aKTHBHOCTb AOJiro^CHByipHx paAHOHyKjiHAOB no npo^njno 
AOHHbix oca ik'OB 03 epa Majibie KnpnnHHKn. 


hocth ""--0,7 Eic/r h 10 % npn 6 ojib- 

IHHX aKTHBHOCTaX. fl,Hana30H BeJIHHH- 

hbi H 3 MepeHHa 0,02 - 1 * 10 5 Ek/am 3 [ 6 ]. 

PaAHOXHMHHeCKHH aHaJIH3 npOBOAHJICa 
b jia6opaTOpHH ypajiBCKoro HaynHO - 
npaKTHnecKoro u,eHTpa paAHaipioHHOH 
MeAHAHHBI, TOpOA HeJI^OHHCK. 

J\ jut onpeAejieHHa coAep5KaHHfl 137 Cs 
b o6pa3ijax aohhbix oea^KOB nenojiB- 
30BajiH raMMa - cneKTpOMeTp (JrnpMBi 
“Canberra Packard” c repMaHHeBBiM 

nOJiynpOBOAHHKOBBIM AeTeKTOpOM c 3(j)- 
(joeKTHBHOCTBK) 25% npH OHIH6Ke H3Me- 
peHHa He 6ojiee 15% h hh^chcm npeflene 
o6Hapy}KeHHa 1 Eic/r. 

H3MepeHHe (3 - aKTHBHOCTH 90 Sr 

pOBOAHJIH Ha MaJIOcjoOHOBOH yCTaHOB- 

xe rana YMO-1500 hjih YMO-2000 c 

HH5KHHM npeAejiOM o6Hapy)KeHHa 1,0 
h 0,4 Ek/k r, CTaTHCTHHecKOH oihh6koh 
H 3MepeHHa He 6ojiee 15 h 10% coot- 

BeTCTBeHHO. P a AHOXHMHHe CKHH aHaJIH3 
AOhhbix oca^KOB npOBOAHjiea b nadopa- 
TOpHH HHCTHTyTa 3KOJIOrHH paCTCHHH H 
5KHBOTHBIX YpO PAH, rOpO£ 3apeHHBIH. 

CoBpeMeHHBie 3HaHeHHa yzjejiBHBix 
aKTHBHOCTeii paAHOHyKjiHAOB 90 Sr h 
137 Cs b boahoh Macce 03epa MajiBie Knp- 
nHHHKH npeACTaBjieHBi Ha pnc. 1. Oo- 
HOBBie 3HaneHHa 90 Sr h 137 Cs no YpajiB- 
CKOMy pernoHy cocTaBjnnoT 0,09 h 0,04 
Eic/jl COOTBeTCTBeHHO, hto odycjiOBjieHO 
hx coAep)KaHHeM b rjiodajiBHBix BBina- 


AeHHHx Ha HccjieAyeMoii TeppHTopHH. 
YpOBeHB BMemaTejiBCTBa no 90 Sr b BO/je 
cocTaBjiaeT 11 Ek/ji; no 137 Cs - 5 Ek/ji 
(HPE - 09/2009) [3,7]. 

Pe3yjiBTaTBi rH,np oxhmhh e c xoro 
aHajiH3a npeACTaBjieHBi b Tadjinije 1. 
HccjieAOBaHHe coBpeMeHHoro cocto- 
jihhji 03epa no3BOJiaeT othccth ero k 
mny: yjiBTpanpecHoe. Bo a 03epa orao- 
caTca k THApOKapOoHaTHOMy Kjiaccy, xa- 
paKTepeH coaobbih (I) ran; b KaraoHHOH 
rpynne AOMHHHpyeT AByxBajieHTHBiH 
KanBH,HH. B aHHOHHOH rpynne co/jep- 
}KaHH e S0 4 2- , N0 3 ", N0 2 ", Cl\ fl,aHHBie 
BejiHHHHBi OjiaronpHaraBi AJia pa3Bnraa 


rHApodHOHTOB. 

CornacHO nonyneHHBiM abhhbim 
paAHOXHMHnecKoro aHajiH3a aohhbix 
oca^KOB coAep)KaHHe ije3HJi - 137 
paBHOMepHO no Been rjiyOnHe kojiohkh 
(Phc. 2.). BenjiecK coAep5icaHHJi pa^no- 
HyioiHAa Ha rjiydHHe 22 - 27 cm bo3- 

M05KHO CBH3aHO C BCTpOBBIM H,e3HeBBIM 
pa3HoeoM e 6epera 03epa Kapanan 1967 
ro^a. CoAep)KaHHe CTpoHH,Ha - 90 TaioKe 
paBHOMepHO no Been rjiydHHe, hto mo- 
)KeT 6bitb odycjiOBjieHO enocodHOCTBio 
CTpOHAHa k MHrpan,HH Ha 6ojiBHiyio rny- 
6HHy[8]. 

Pe3Koe yBejiHneHHe yAenBHOH ax- 
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• KH u,e3na-137 
KH CTpOHU.MEI-90 


Phc. 3. 3HaneHHn KH pa/jHOHyKjiimoB 90 Sr h 137 Cs 
AOHHbiMH oca^KaMH HCCJieAyeMoro 03epa 


thbhocth pa/jHOHyKjiH^a Ha rjiy6HHe 27 
- 48 CM M05KCT 6l>ITB CB5T3aHO C BbICOKHM 
co^ep5KaHHeM ryMHHOBBix khcjiot Ha 
^aHHOH rjiy6HHe. O bbicokom co#ep5Ka- 
HHH ryMHHOBBix BeiljeCTB MOryT CBH^e- 
TeJIBCTBOBaTB (})H3HHeCKHe XapaKTepH- 
CTHKH £OHHBIX OCa^KOBI UfiQT, CTpyKTy- 
pa, BBicoKoe co^ep)KaHHe opraHHnecKHx 
OCTaHKOB. 

C ijejiBK) nporH03HpOBaHHH CTe- 
neHH aKKyMyjnmHH pa^HOHyKHH^OB 
H3 BOJJBI 03epa /JOHHBIMH OCa^KaMH 
onpe^ejieHBi 3HaneHH5i KosijxjmijHeH- 
Ta HaKonjieHH^ (KH) ^ojiro}KHBymHx 
pa^HOHyKjiH^OB 90 Sr h 137 Cs 03epa Ma- 
UBie KnpnHHHKH. 

CoraacHO nojiyneHHBiM bcjih- 
HHHaM KH flaHHBIX pa^HOHyKJIH- 
/job hjiom 03epa MajiBie KHpnHHHKH 
(Phc.3) mo)kho otmcthtb, hto Ha 3th 

BeJIHHHHBI BJIH5HOT CTeneHB MHHepa- 
jiH3ai^HH bo^bi 03epa (Ta6ji.l) h co- 
CTaB £OHHBIX 0TJI05KCHHH. B npeCHBIX 
BO^oeMax npoi^eccBi norjiomemm 90 Sr 

BO^HOH BBICHieH paCTHTCJIBHOCTBK) 
BBIpa5KCHBI B 60JIBHieH CTeneHH, HCM 
flJHI COJieHBIX 03ep, HTO npHBO£HT K Ha- 
KonjieHHio ^aHHoro pa^HOHyKjiHfla b 
BepxHHx cjio^x hjiob nocjie ce30HHoro 
OTMHpaHH^ 6hotbi [2]. O^HaKO, cneij- 
H^HKa ^ohhbix oca^KOB 03epa MajiBie 
KHpnHHHKH (BBICOKOe CO£ep5KaHHe Op- 
raHHHecKoro BenjecTBa) C03#aeT ycjio- 
bhu rjul MHrpai^HH 90 Sr, hto oGbachuct 
6onee HH3KHe 3HaneHH5i KH no cpaB- 
hchhk) c 137 Cs b BepxHeM cnoe (0-48 
cm) h 6ojiee bbicokhc b hh^hcm cnoe 
(48-59 cm). 3HaHeHne KH 137 Cs b cnoe 
0-37 CM flOHHBIX 0TJI05KCHHH 60JIBHie, 

18 


neM 90 Sr, hto, Bepoimio, CBirnHO 
C pa^Hai^HOHHBIM HHI^H^eHTOM 1967r. 
Pacnoji05KeHHe 03epa Ha ceBepo - boc- 
TOKe OTHOCHTeJIBHO IjeHTpa IJC3HCBO- 

ro pa3HOca (o3epa Kapanan) npHBejio 
k 3arpn3HeHHio 3KOCHCTeMBi MajiBie 
KHpnHHHKH OoJIBHieH y^eJIBHOH aK- 
THBHOCTBK) pa£HOHyKJIH£a 137 Cs. 
TaKHM o6pa30M: 

ConocTaBjinn coBpeMeHHBie ypOB- 
HH ya,eJIBHOH aKTHBHO CTH BO^HOH MaC- 
cbi 03epa MajiBie KHpnHHHKH (pnc. 
1) c ypOBHeM BMemaTejiBCTBa (HPB- 
09/2009) h (Joohobbimh 3HaHeHHnMH no 
ypajiBCKOMy pernoHy, mojkho otmcthtb, 
hto Bo^a 03epa He TpeOyeT ohhctkh ot 
paAHOHyKJIH^OB. 

OTHomeHHe 137 Cs, Ek/kt/ 90 Sr, Bk/ 
kt > 1 , hto xapaKTepHO ^Jin skochctcm, 
pacnoji05KeHHBix b Ojih^chch 30He BYP- 
Ca. 

no BepTHKajiBHOMy pacnpeAejieHHio 
i^e3Hn - 137 cjie^yeT otmcthtb, hto 70% 

yijeJIBHOH aKTHBHO CTH pa/JHOHyKJIHfla 

pacnpocTpaHneTcn Ha rnyOnHy #o 30cm, 

HTO CBn3aHO C COCTaBOM £OHHBIX OT- 
JI05KCHHH H IJC3HCBBIM pa3HOCOM 1967 
ro^a. 

no BepTHKajiBHOMy pacnpeAejieHHio 
CTpOHi^nn - 90 cjie^yeT otmcthtb, hto 
45 % yH,eJIBHOH aKTHBHO CTH pa^HOHy- 

Kjin^a coAep5KHTcn Ha rnyOnHe 27 - 63 

CM, HTO CBH^eTeJIBCTByeT O MHrpaiJHOH- 
HOH CnOCOOHOCTH CTpOHIJHH [8]. 
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RADIO NUCLIDE POLLUTION OF 
ELUVIAL SOILS OF THE KOZHAKUL 
LAKE CATCHMENT AREA 

N. Parfilova 1 , Postgraduate student 
S. Levina 2 , Doctor of Biological sciences, Full Professor, Dean 
A. Sutyagin 3 , Candidate of Chemistry, Associate Professor 
V. Deryagin 4 , Candidate of Geographical sciences, Associate 
professor, Head of a Chair 
I. Popova 5 , Senior Research Associate 
Chelyabinsk State Pedagogical University, Russia 1 ’ 2 ’ 3 4 
Urals Research - Centre for Radiation Medicine, Russia 5 


Research is aimed at the analysis of processes of distribution and 
migration of long-living radioactive nuclides of 90Sr and 137Cs in the 
soil of the eluvial component of the lake Kozhakul catchment area. 
Keywords: soil, radionuclide, migration 

Conference participants 


PA^HOHyKJIH^HOE 3ATPJI3HEHHE 
DJIIOBHAJIbHblX nOHB BO^OCbOPHOH 
TEPPHTOPHH 03EPA KO^CAKYJIb 

naptjmjiOBa H.C. 1 , acnnpaHT 
JleBHHa C.L 2 , fl-p 6 hoji. HayK, npotj). 

CyTflrHH A.A. 3 , KaH£. xhm. HayK 
AeparHH B.B. 4 , oh#, reorp. HayK 
nonoBa H JL 5 , ct. Hayn. coTp. 

BejiadHHCKHH rocyaapcTBeHHBiii ne^arorHnecKHH 
yHHBepCHTeT, PoecHa 12 ’ 3 ’ 4 

ypaJIBCKHH HayHHO-npaKTHHeCKHH IfeHTp pa/fHaifHOHHOH 
MeflHijHHBi Oe^epajibHoro Me^HKO-dHOJiorHnecKoro 
areHTCTBa, Poeena 5 

MccjieaoBaHue nocBauteHO aHajiH3y npoueccoB pacnpeaeneHna n 
MHipaunn aojiro)KHByutnx paanoHyKjinaoB 90Sr n 137Cs b nouBe ojiiobh- 
ajitHoro KOMnoHeHTa BoaocdopHon TeppHTOpnn 03epa KoacaKyjit. 
KjiHjneBbie cjioea: nouBa, paanoHyKjina, MHrpanna 

Y HaCTHHKH KOH(J)epeHLl,HH 


n ocTynjieHHe aHTponoreHHBix pa^n- 
OHyKjiH^OB b npHpo^Hbie h arpap- 
HBie OKOCHCTeMBi aBjiaeTca ene^CTBHeM 
^eaTejiBHOCTH nenoBeKa: a^epHBix hc- 
nBiTaHHH h pa^naifHOHHBix aBapHH, a 
TaK5Ke H0pMaJIH30BaHHBIX BBldpOCOB 
npe^npHaTHH aTOMHOH npOMBimjieHHO- 
CTH H a^epHOH 3HepreTHKH[l]. 

Ocodoe MecTO 3aHHMaeT paccMOTpe- 
Hne cjiynaeB noKajiBHoro 3arpa3HeHHa 
TeppHTOpHH, KOr^a pa/JHOaKTHBHOMy 
3arpa3HeHHio MoryT 6bitb no/fBepTHyra 
3HauHTejiBHBie iuioma^H. npn 3tom, He- 
o6xo£hmo H3yneHHe MHrpaifHH pa^no- 
HyKJIH^OB H OlfeHKa OnaCHOCTH BTOpHH- 
Horo 3arpa3HeHHa npHjieraiomHH Tep- 
pHTOpHH 3a cneT nepepaenpeAejieHHa 
h BBiHoea pa^HOHyKjiH^OB H3 nepBOHa- 
najiBHoro onara 3arpa3HeHHa[2]. 

Ojjhhm h 3 Handonee 3arpa3HeHHBix 
pa^HOHyKjiH^aMH panoHOB Pocchh aB- 
naeTca BocTOHHO-YpajiBCKHH pa^noaK- 
thbhbih cneA (BYPC), o6pa30BaHHBin 
npoxo^eHHeM pa^HoaKTHBHoro odjiaxa 
h BBina^eHHeM ^ojiroacHBymHx pa^no- 
HyKjiH^OB BCJie^CTBHe aBapHH Ha no 
«MaaK». 

Pa^HOHyKjiH^Haa Harpy3Ka Ha no- 
HBeHHBIH nOKpOB BO BpeMfl (})OpMHpO- 
BaHHa cne^a onpe^ejiajiacB rn^pOMe- 
TeopojiorHuecKHMH ycnoBHaMH h y#a- 
JieHHOCTBK) TeppHTOpHH OT HCTOHHHKa 
3MHCCHH. B (})OpMHpOBaHHH pa^HaifHOH- 
HOH 06 CTaH 0 BKH OCHOBHyiO pOJIB CTaJIH 
HrpaTB pa^HoaKTHBHBiii paena# H oco- 
deHHOCTH jiaH^ma^THO-reoxHMHHecKOH 
MHipaifHH 3arp5T3HHTeJieH[3]. 
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Hpe3BBiuaHHO aKiyajiBHBiM npe/jCTaB- 
jiaeTca Hccne^OBaHHe MHipaifHH, HaKO- 
njieHHa h pacnpeAejieHHa pa^HOHyioiHAOB 
b KpynHBix bo^hbix 6HoreoifeH03ax, UOJl- 
BepraiHxca B03^eHCTBHio npe^npnaTHH 
a^epHoro ToruiHBHoro ifHKjia[4]. 

nouBa aBjiaeTca o/jhhm H3 oc- 
HOBHBIX 3BeHBeB Ha3CMHBIX nHHjeBBIX 

ifenen. Bee nocTynaiomHe BenjecTBa 
BKjHonaiOTca b dHoreoxHMHnecKHe npo- 
ifeecBi. Ha #aHHOM 3Tane npe/fCTaBjiaeT 
HHTepee paecMOTpeHHe oeodeHHOCTeii 
paenpe/jejieHHa pa^HOHyiciHflOB b no- 
HBeHHOM noKpOBe b nepHO^ CTadnjiH- 
3aifHH paaHOaKTHBHBIX BBina^eHHH H3 

aTM0C({)epBi[5]. 

HejiBio HacToamen padoTBi aBjiaeT- 
ca oifemca oeodeHHOCTeii npotjmjiBHOH 
MHrpaifHH pa^HOHyKjiH^OB 137 Cs h 90 Sr B 
nOHBaX BO£OC6opHOH TeppHTOpHH 03epa 
Ko)KaKyjiB. 

OcHOBHBie TpedoBaHHa, jieacamne b 
ocHOBe OTdopa npo6 Ha pa^fHoxHMHHe- 
ckhh aHajiH3, onpejrejiaiOTca Heodxojm- 
moctbio nojiHoii oueHKH pacnpejtejieHHa 
pa^HOHyKJIH^OB H HyBCTBHTeJIBHOCTBK) 
HCnOJIB3yeMBIX (})H3HHeCKHX H pa^HOXH- 
MHuecKHx cnoeodoB hx ^eTeKifHH. Onpe- 
aeneHHe MecTa 3aKjia,a,KH nouBeHHBix pa3- 
pe30B OCHOBBIBaJIOCB Ha HCCJie^OBaHHH 
oeodeHHOCTeH naH^matjtTHBix KaTeH [6] 
H BBIHJieHeHHH B HHX OJIIOBHaJIBHBIX H 
eynepaKBajiBHBix no3HH,HH. Bbidop MecTa 
3aKjra^KH nouBeHHoro pa3pe3a Ha sjiiobh- 
aJIBHBIX n03HUH5TX npOBO^HJTC5T c yueTOM 
oeodeHHOCTeH pejiBe(J)a h nonBeHHO-pac- 
THTeJIBHBIX yCJIOBHH TeppHTOpHH. Pa3pe- 


3bi 3aKjia^BiBajiHCB Ha njiaxope, hto o6e- 
eneuHBajio OTcyrcTBHe Henoepe^CTBeHHO- 
ro B03AeHCTBHa rpyHTOBBix bo^ h rapaH- 
THpoBano npeodna^aHHe smoBHajiBHBix 
npoifeeeoB. 

npodono^roTOBKy h aHajiH3 $h3hko- 
xHMHnecKoro eocTaBa nouB npoBOAHUH Ha 
6a3e jiadopaTopHH $H3HKO-xHMHnecKHx 
MeTO^OB HceneaoBaHHH BejiadHHCKoro 
ro eynapcTBeHHoro ne^arorHuecKoro yHH- 
BepCHTeTa. Onpe^eneHHe $h3hko-xhmh- 
necKHx noKa3aTejieH npOBO^Hjin no CTaH- 
^apTHBIM MeTO^HKaM [7]. 

Onpe^ejieHHe 137 Cs h 90 Sr npOBOAH- 
jih Ha 6a3c OrBYH ypajiBcicHH HayuHO- 
npaKTHnecKHH ueHTp pa^HauHOHHOH Me- 
^HifHHBi Oe^epajiBHoro MejfHKO-dHOJio- 
THuecKoro areHTCTBa (r. HejurduHCK). J\m 
onpe^ejieHHa yaejiBHOH aKTHBHO cth 137 Cs 
b o6pa3uax nouB HcnojiB30BajiH HHCTpy- 
MeHTanBHBie mctoabi. H3MepeHH5i npo- 
bo^hjih Ha raMMa-eneKTpoMeTpe (JtHpMBi 
«Canberra Packard)) (CUIA) e repMaHHe- 

BBIM nOJiynpOBO^HHKOBBIM ^eTCKTOpOM C 
3(J)(J)eKTHBHOCTBK) 25% npH OmudKe H3Me- 
peHHH He donee 15% h hh5khcm npe^ene 
odHapy^Kemra 1 Bic/r[8]. 

Ana onpeAeneHHa yzjejiBHOH aKTHB- 
HOCTH 90 Sr npOBOAHJIOCB H3MepeHHe 
P-aKTHBHOCTH BBI^eJICHHOTO XHMHHCCKH 

hhctoto oca/jKa OKcanaTa CTpoHifna Ha 
Majio(J)OHOBOH ycTaHOBKe rana YMO- 
1500 (Pocena) hjih YMO-2000 (Poeena) 
e HHacHHM npe^ejiOM o6Hapy)KeHHa 1,0 
h 0,4 Bk/kt. CTaTHCTHnecKaa omndKa 
H3MepeHHa He npeBBimana b Kaac^OM 
ejiynae 15 h 10% eooTBeTCTBeHHO [9]. 
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YflenbHa n aKTMBHOCTb, BK/Kr 


37 Cs, BK/Kr 
)0 Sr, BK/Kr 


Phc. 1 . BepTHKajibHoe pacnpe/jejiCHHe y/jejibHoii aKTHBHOCTH 
AOJirO^CHByipHX pa/JHOHyKJIH/JOB B 3 JHOBHaJIbHOM IIOHBeHHOM KOMnOHeHTe 
(Se) BoaocSopa 03 epa KoacaKyjib 


o 


ID 
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Phc. 2 . Pacnpe/jejieHHe y/jejibHoii aKTHBHOCTH /jojiroacHBymHx 
pa/jHOHyKjiHAOB b 3 JiiOBHajibHOM noHBeHHOM KOMnOHeHTe (SE/)BO/joc 6 opa 

03 epa KoacaKyjib 


OcHOBHBie noKa3aTejiH paccnHTBiBa- 
jih Ha cyxyio nonBy, to ecTB k nonBe, bbi- 
cymeHHOH npH 100-105 °C. nojiyneH- 
HBie pe3yjiBTaTBi no/jBeprajiHCB o6pa- 
6oTKe MeTO/jaMH CTaTHCTHne ckoto aHa- 
jiH3a c HcnojiB30BaHHeM nporpaMMHoro 
oOecneHemui MS Excel, SigmaPlot . 

03epo Ko)KaicyjiB npHHa/jjiOKHT k 03e- 
paM BepxHero TeneHHa peKH Tena. Cojio- 
HOBaToe 03epo Ko)KaicyjiB pacnojio)KeHO b 

rpaAO-XOJIMHCTOM CHJIBHO BBIpOBHCHHOM 

pejiBe(f)e boctohhoto cioiOHa lOmioro 
ypajia. B a/LMHHHCTpaTHBHOM OTHOHieHHH 
03epO OTHOCHTC5T K TeppHTOpHH KyHa- 
maKCKoro paiiOHa HejiaOHHCKoii oOnacra. 
Jl aHHajr TeppHTOpna pacnoji05KeHa b jie- 
cocTenHoii 30He SaypanBa h 3ana/jHO- 
Ch6hpckoh paBHHHBi, no^30He ceBepHoii 
jiecocTenH[10]. 

3moBHajiBHBie noHBeHHBie pa3pe3Bi 
03epa KoncaKyjiB bbdtbhjih cepBie Jiec- 
HBie noHBBi (3ajio)iceH b 800 m ot 6epera 
b 6epe30B0M nponecKe, c o#hoh ctopohbi 
/jopora, c Apyrofi - none h JI3H) h nepHO- 
3eMHBie noHBBi, oriiHHeHHBie . J\m othx 
noHBeHHBix pa3pe30B xapaKTepeH Henpo- 
MBIBHOH HJIH nepHO/JHHCCKH npOMBIBHOH 
pencHM. TaKne ycnoBHa Moryr 6bitb npn- 
paBHeHBi k njiaxopaM, bbihoc BemecTB c 
KOTOpBix (b tom HHCJie 90 Sr n 137 Cs) 3aTpya- 
HeH[ll]. 

OH3HKO-xHMHnecKHH aHajiH3 noKa3an, 
hto paccMaTpHBaeMBie nonBBi xapaKTepn- 
3yiOTcn 3HaneHneM pH bo/jhoh h cojicboh 
bbtddkck b cjia6oKHCJiOH n khcjioh o6jia- 
cth, hto xapaicrepHO jsjm cepBrx necHBix 
noHB. no xapaicrepy npo(j)HjiBHoro H3- 
MeHeHHa peaKHHH cpe/jBi (pH bo^h.) Ha- 
OnionaeTca He3HanHTejiBHoe no/pcHCJieHHe 
C myOHHOH. OCHOBHBIMH KaTHOHaMH, Ha- 
CBimaiOmHMH nOHBeHHO-nOTJIOTHTeJIBHBIH 
KOMHIieKC, 5TBJI5TIOTCa HOHBI KaJIBIJHfl H M2LT- 

hha, name npeoOnanaeT KajTBH,HH. 06mee 
conepncaHHe opraHnnecKoro BemecTBa h 
ryMHHOBBrx BemecTB b HCCJienyeMBix no- 
HBax yMeHBmaeTcn b rayOmiy nonBeHHoro 
npo^Hjia. HccnenyeMBie nonBBi othocatca 
k (joyjiBBaTHO - ryMaTHOMy THny. 

AHajiH3Hpyn ^narpaMMy H3MeHeHHn 
yaejiBHon aKTHBHOCTH 90 Sr no pa3pe3y, 

M05KHO OTMeTHTB, HTO MaKCHMaJIBHafl 
ynenBHaa aKTHBHOCTB pa/jHOHyKjiH^a 
cocTaBjineT 234 Ek/kt cyxoii MaccBi b 
B epxHeM 2,5-caHTHMeTpoBOM cnoe (no/j- 
CTHjiKa) h xapaKTep yOBiBaHHn yzjejTBHOH 
aKTHBHOCTH 6JIH30K K JIHHCHHOH 3a- 
BHCHMOCTH. Y6BIBaHHC pa/JHOHyKJIH^a 

HanHHaeTcn c A r B ropH30HTe C, koto- 


pBiii npencTaBjieH jictkhm cy tjihhkom , 
y/jejiBHan aKTHBHOCTB 90 Sr cocTaBjineT 
6,3 Ek/kt cyxoii MaccBi. MaKCHMajiBHoe 
co#ep}KaHHe 137 Cs tslkhkq OTMenaeTcn b 
noncTHjiKe (1113 Ek/kt cyxoii MaccBi), 
CHHncancB k ropH30HTy A 2 #o 4,8 Ek / 
kt cyxoii MaccBi. H3 mchchhc y^ejiBHoii 


aKTHBHOCTH 137 Cs nO BCeM TOpH30HTaM 
HOCHT TaK5Ke 3aKOHOMepHBIH XapaKTep I 
co^ep)KaHHe /jaHHoro pa/jHOHyKjiH/ja 
paBHOMepHO yMeHBHiaeTcn c yMeHBine- 
hhcm opraHHnecKHx BemecTB no rayOn- 
He noHBeHHoro npo(J)Hjin[12]. 

Ha pHC. 1 npe/jCTaBjieHBi /jaHHBie no 
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pacnpe£ejieHHK) ^ojinmnBymnx pa^no- 
HyKjiHflOB 90 Sr n 137 Cs b rjiy6t sjiiobh- 
ajiBHoro noHBeHHoro npoijmjni (Se). 

AHajiH3 KpHBBix pacnpeaejiefflni pa- 
£HOHyKJIH£OB no npO(f)HJIK) nOHBeHHBIX 
pa3pe30B aniOBHajiBHoro jiaH^ma^THoro 
3jieMeHTa BO/joc6opa 03epa Ko5KaxyjiB, 
noKa3BiBaeT, hto nnK co/rep^amni 90 Sr n 
137 Cs npnxo^HTCH Ha ryMycoBBie ropn30H- 
tbi (Aj) noHB, rae o6pa3yiOTca nx Mano- 
no#BH}KHBie coe^HHeHHH [13, 14]. 3anac 
pa^HOHyKJIH^OB b no^CTHjiKe n BepxHeM 
cnoe noHBBi nocTO^HHO nonojiH5reTC5T 3a 
cneT pacTHTejiBHoro ona^a. Ona# b cboio 
onepe^B, 3arpa3HaeTCfl 3a cneT oca^eHna 
aTMOC({)epHBix BBina^eHnn n 3a cneT bbi- 
Hoca pa^HOHyicjiH^OB KOpHeBon chctcmoh 
b Ha3eMHyio Maccy, a Tax hkq Mnrpann- 
OHHaa aKTHBHOCTB ije3H5i -137 b nonBax 
3aBHCHT ot pH cpe#Bi. B khcjibix nonBax 
nOABH5KHOCTB H30T0na B03pacTaeT, HTO 
MO)KHO 06B5TCHHTB C^BHTOM paBHOBeCH5T 

o6MeHa c noHaMn Bo^opOAa[2]. 

Ha pnc. 2 npe£CTaBjieHBi ^aHHBie no 
pacnpeAejieHHio AOJinmnBymnx pa^no- 
HyKjin^OB 90 Sr n 137 Cs b rny6B sjiiobh- 
ajiBHoro nonBeHHoro npoijmjni (Se/). 

AHanH3Hpya rpa(J)HK H3MeHeHna 
yzjejiBHon aKTHBHO cth 90 Sr no 3jnoBnajiB- 
HOMy pa3pe3y (Se/), mo)kho otmcthtb, hto 
M aKCHManBHaa yzjejiBHaji aKTHBHOCTB pa- 
^noHyioiHAa cocTaBjiaeT okojio 36,6 Ek/kt 
cyxon MaccBi b BepxHeM 2,5-caHTHMeipo- 
bom cnoe (no^CTHjiKa) (pnc. 2) n xapaxrep 
y6BIBaHHH yaeJIBHOH aKTHBHO CTH 6JIH30K 
k jinHeiiHOH 3aBHCHMOCTH. Y6BiBaHHe pa- 
^HOHyKjin^a HannHaeTC5T c rpaHHUBi A r B 

ropH30HTe B 2 , KOTOpBin npe/jCTaBjieH t;t- 
5KCJIBIM CyniHHKOM, yaeJIBHaa aKTHBHOCTB 
90 Sr cocTaBjraeT 3,2 Ek/kt cyxon MaccBi. 
MaKCHMajiBHoe co£ep5KaHne 137 Cs ot- 
MenaeTca b noACTHjnce (33,8 Ek/kt cyxon 
MaccBi), CHH5Ka«CB K T0pH30Hiy B 2 ^o 4,4 
Ek/kt cyxon MaccBi. 

TaKHM o6pa30Mi 

nonBBI BO£OC6opHOH TCppHTOpHH 
03epa Ko)KaKyjiB 3jnoBnajiBHBix no3n- 
n,nn o6jia#aiOT cjia6oKncjion peaKirnen 
cpe^Bi. Ochobhbimh noHaMn HacBimaio- 
njHMH nOHBeHHO-nOTJIOTHTeJIBHBIH KOM- 
nneKC, ABjunoTCJi Ca 2+ n Mg 2+ . 

OCHOBHBIM pa#HOHyKJIH£OB, BHOCfl- 
njHM BKJia^ B paAH03K0JI0THHeCK0e 3a- 
rpa3HeHHe nonB, Ha coBpeMeHHOM 3Tane 
JTBJHieTCJI 137 Cs, HTO, B03M05KH0, CB5I3aHO 
c BKjia^OM b aHTponoreHHoe 3arp^3He- 
Hne BeTpoBoro pa3Hoca pa^noHyKjin^a c 
6eperoB 03epa Kapanan. 
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H3yneHne BepTHKajiBHoro pacnpe- 
AeneHHfl yaejiBHon aKTHBHO cth pa^no- 
HyKJIH^OB no nOHBeHHBIM npO(j)HjniM 
noKa3ajio, hto 3a nepnofl, npoine/jniHH 
C MOMeHTa 3arp5I3HeHH5I, pa^HOHyKJIH^BI 
MHTpHpOBaJIH Ha 3HaHHTCJIBHyiO rjiy6n- 
Hy (6ojiee 80 cm). 

nHK MaKCHMaJIBHOH aKTHBHO CTH 

paAHOHyKjin^OB npnxo^HTca Ha no- 
HBeHHyio no^CTHHKy h noano^CTHjion- 
HBie cjioh, xapaKTepH3yiOHTHeca Max- 
CHMyMOM HaKonjieHH^ opraHnnecxoro 
BenrecTBa. no rjiyOnHe pa3pe3a nponc- 
XO^HT MOHOTOHHOe y6BiBaHHe yaejiBHoii 
aKTHBHO CTH, HTO M05KCT 6BITB CB5I3aHO C 

yMeHBHieHHeM co^ep}KaHHa opraHnne- 
CKOTO BeureCTBa, CJiaOBIM npOMBIBHBIM 
pe5KHMOM, a TaK5Ke C nOBBIHieHHeM KHC- 
jiothocth noHBBi no rjiy6nHe. 
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INFLUENCE OF INDUSTRIAL SEWAGE FROM PULP-AND-PAPER MILLS ON 

NATURAL RESERVOIRS 
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A.S. Dadueva 3 , Senior Lecturer 
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On the basis of experimental studies performed by means of toxicogenetic method we revealed the influence of purified sewage from pulp- 
and-paper enterprises on the quality of water in reservoirs technologically connected with them. 

It was demonstrated that according to the level of toxicogenetic activity, natural water in the zone of technogenic load is characterized by 
moderate toxicity and weak mutagenecity. 

Keywords.: natural water, industrial pollutants, toxicity, mutagenecity, eukaryotic microorganisms. 
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Tab.l. 


Toxic influence of samples of natural water 


Analyzed 

points 

Cytostatic effect, h 
t±m 

Cells destruction, 

% 

x ± m 

P 

Control 

0,0 ± 0,0 

0,0 ± 0,0 


Point 1 

0,0 ± 0,0 

4,50 ± 1,3 

Point 2 

0,0 ± 0,0 

19,80 ±3,6 


I ntroduction. Industrial manufacture 
is a powerful factor of antropogenic 
influence on the natural environment. It 
includes also paper-and -pulp enterprises 
that supply water reservoirs with a great 
amount of sewage having a complicated 
chemical composition and being very 
dangerous for water ecology. 

Successful solution of the problems 
of rational water consumption and nature 
protecting measures is greatly determined 
by the effectiveness of the system of water 
pollution control. But we should take into 
account that the indices of natural water 
quality must be such that there were 
a guarantee of normal functioning of 
biocoenoses and evolutional proliferation 
of species and populations determining the 
ecosystem specificities [3]. Consequently, 
a complex of biological indices used to 
determine the quality of natural water 
should characterize its state not only in 
the present time but it should be quite 
informative to prognose their possible 
remote consequences. 

Examples of such complex approach 
are researches into studying toxicogenetic 
activity of water from natural reservoir 
which is under a powerful technogenic 
influence of industrial giant of cellulose 
production. The results of the experiments 
are given in the present work. 


Experimental part. Saccharomyces 
cerevisiae registered under N°Y-355 in 
The All-Russian collection of industrial 
microorganisms was used as a test object. 
Auxotrophic and respiratory mutants served 
as indicators of genetically induced disorders. 

During experiments the level of 
genotoxic activity of water from natural 
reservoir of the Irkutsk region was studied. 

Water samples were taken in two 
points. Point 1 is assumed to be relatively 
pure. In point 2 natural water is under a 
constant influence of industrial sewage 
from the paper-and-pulp mill. 

Simultaneously the experimental 
variants were given positive controls 
with a well-known supermutagen 
N-nitrosomethylurea and a standard 
toxicant phenol. 


Activity of natural water was 
estimated in accordance with “The way 
of estimation of toxicogenetic activity 
of chemical pollutants of technogenic 
origin” [4]. 

Toxicity was determined according to 
the indices of cytostatic and lethal effects. 
Mutagenecity was determined according 
to the ability to induce nuclear and 
mitochondrial genetic damages. Conclusion 
about the degree of expressiveness of 
mutagenic activity of studied agents 
was made by means of compairing the 
occurrence of different types of mutants in 
experimental and control variants[4]. 

Results and discussion. 9 samples 
of natural water separately taken in 
different periods from every analyzed 
point were studied. 


Tab.2. 


Mutagenecity of natural water samples 


Variants 

Mutation regarding 
nuclear DNA,% 

K 

P 

c 

Mutation regarding 
mitochondrial DNA,% 

M 

P 

K 

Point 1 

0,000 

- 

>0,05 

1,09 

1,05 

>0,05 

Point 2 

0,025 

25,0 

<0,05 

2,70 

2,59 

<0,05 

Control 

0,000 

- 

>0,05 

1,04 

- 

- 

Spontaneous level 

0,001 

- 

- 

- 

- 

- 


Note: Pc and Pk - truth of difference with a spontaneous or control level 
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Tab.3. 


Level of toxicogenetic activity of natural water samples 


Genotoxicity indices 

Degree of toxicogenetic activity expressiveness 

Analyzed sewage: 

Point 1 

Point 2 

TOXICITY: 
cytostatic effect, h 
lethal effect, % 

0,0 ±0,0 
4,5 ± 1,3 

0,0 ± 0,0 
19,8 ±3,6 

MUTAGENECITY: 

& k 

&„ 

1,05 

25,0 

2,59 

Isoeffective concentrations of 

model agents, mg/1: 0 10 5 

pheno1 ois-fo 

N-HMM ’ ’ 

EMS °’ 1 - 10 ’ 0 

Level of toxicogenetic activity of 
water from point 2 

Moderate toxicant of weak mutagenecity 


Summary data characterizing 
toxicity of tested water samples are 
adduced in table 1 . 

It was revealed that in the absence 
of cytostatic effect all analyzed water 
samples decrease viability of yeast 
culture. However, water samples from 
a relatively pure range (point 1) cause 
insignificant cells destruction, this value 
does not differ from the control one 
(P>0,05). In the other case the test-culture 
viability is truly lower than the control 
value, it comprising 19,80=1=3,6%. The 
level of pollution with toxic substances 
in point 2 is 4,4 times higher compared 
with water samples from point 1 . 

The same appropriateness 
was revealed during studying the 
mutagenecity of these samples of natural 
water (table 2). 

All studied water samples induced 
respiratory mutants which had 
mitochondrial determination of the given 
sign. The level of their appearance in 
the water samples from point 1 did not 
truly differ from the control variants, it 
comprising only 1,09%. 

At the same time water samples 
from point 2 induced 2,6 times more 
mutants compared with the control 
value (P<0,05). Besides, nuclear (aux-) 
mutants with the incidence 25,0 times 
exceeding their spontaneous appearance 
were registered in the experiments with 
water samples from point 2. 

It is possible to determine the level 
of toxicogenetic activity of the studied 
water samples on the basis of the values 


characterizing the degree of exceeding 
of the studied indices in the experimental 
variants compared with the standard water 
samples (relatively pure water samples 
from point 1) and control (table 3). 

In accordance with the taken criteria 
[5] the water samples from point 2 
should be determined as moderately 
toxic. The genetic activity analysis 
performed on the basis of coefficients &j i 
and &m being a quantitative expression 
of mutagenecity allows to refer the water 
samples from point 2 to mutagens of 
weak activity. 

Discussion. Natural reservoir water 
is a summary complex with solved, 
weighed and colloidal substances 
being both natural components and 
technogenic pollutants [5]. Its qualitative 
and quantitative composition can vary 
depending on the specificities of entering, 
transfer and processes of the chemical 
and biological transformation [6]. 

Living organisms including people 
that use water from natural reservoirs 
polluted with genotoxicants experience 
the effect of a general complex of 
substances. In this connection the 
genotoxic effect of industrial pollutants 
in natural reservoirs can be either 
intensified due to their synergism or 
weakened due to their neutralizing 
interaction. The conventional approach 
based on the assessment of the action 
of separate components does not give a 
true picture of the biological activity and 
a chemical analysis does not determine 
a full qualitative and quantitative 


composition of chemical constituents 
present in natural water. Besides, 
testing and determining toxicogenetic 
activity of known constituents require 
great financial and labour expenditures, 
however it proves ineffective regarding 
informativeness. Consequently the most 
prospective direction is determining 
summary toxicity and mutagenecity of 
natural water according to the complex 
of quantitative indices. 

The performed experimental studies 
allow to state that water in the natural 
reservoir in the zone of throwing 
industrial sewage from paper-and-pulp 
enterprises is polluted by toxicants and 
mutagens. This determined the necessity 
of making a comparative analysis of 
the level of toxicogenetic activity of 
water samples from point 2 with the 
toxicogenetic effects of diluted sewage 
from an industrial enterprise exerting a 
direct influence on the reservoir. 

The results received in the model 
experiment showed that according to 
the toxicity water samples from point 2 
do not differ from sewage diluted 1:10 



Fig.i. Comparing the toxicity of 
samples of natural water and purified 
sewage 
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However, according to the ability to 
induce mutations in mitochondrial DNA 
they correspond to the sewage diluted 
1000 times (fig. 2). 



Fig.2. Comparing the mutagenecity 

of samples of natural water and 
purified sewage 

Consequently paper-and-pulp mill 
sewage thrown into the reservoir are 
weakly diluted and contribute greatly to its 
pollution. 

Thus, the natural reservoir is greatly 
affected by the industrial enterprise 
polluting it with toxicants and mutagens. 
Besides, their volume can be so great that 
eventually they turn it into a natural sewage 
collector. The results of such negative effect 
can lead to some unwanted consequences 
in the natural reservoir biocoenoses. 

Conclusion. On the basis of the 


experimental studies performed by 
means of the toxicogenetic method it was 
established that: 

• Natural water in the zone of 
technogenic load is characterized by 
moderate toxicity and weak mutagenecity 

• Limiting index of harmfulness 
regarding eukaryotic microorganisms is 
mutagenecity 

• Water samples have weak specific 
effect inducing nuclear mutations 

• According to the value of the 
determined complex of quantitative 
indices water samples from point 2 do 
not differ from the enterprise sewage 
diluted in ratio 1:10. 
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H HTeHCH(j)HKaipOI JieC0n0JIb30BaHHfl 
npn coxpaHeHHH dnopa3Hoodpa- 
3 mi h flpyrnx oxojiormiecxHx cbohctb 
h (jiymcijHH necoB onpe^ejuieTCji Tpedo- 
BamniMH JlecHoro xoAexca PO [1] n no- 
TpedHOCT^MH odmecTBa b necax h jiec- 
hbix pecypcax. FloBropOACxaji odjiacTB 

BXOAHT B HHCJIO perHOHOB, B XOTOpBIX 
OTMenaeTca axraBH3aijmi pa3BHTmi jiec- 
Horo ceKTOpa sxohomhxh, hto HeH3de)x- 
HO Be^eT K HHTeHCH(j)HKaiJHH HCnOJIB- 
30BaHna necHBix pecypcoB. Bo3HmcaeT 
HeodxoAHMOCTB donee paimoHajiBHoro, 

3KOJiorHnecKH 6e3onacHoro ycTOHHHBO- 
ro jieconojiB30BaHna, HenpeMeHHBiM yc- 
JIOBHeM KOTOpOrO JIBJUieTCJI COXpaHeHHe 
dnojiormiecKoro pa3HOodpa3mi necHBix 
3KOCHCTCM, CBOCBpeMCHHOe HX BOCnpO- 
h3boactbo. 3to dyAeT CnOCOdCTBOBUTB 
Kax coxpaHeHHio npnpo^Bi HoBropo^- 
CKHX JieCOB, Tax H B03paCTaHHK) HHBe- 
CTHIfHOHHOH npHBJICKaTCJIBHOCTH pQTH- 
OHa. 

Ocodyio axTyajiBHOCTB npnodpeTa- 
k)t Hccjie^OBaHna, HanpaBjieHHBie Ha 
pemeHne BonpocoB no ycKopeHHOMy h 
KanecTBeHHOMy BOCCTaHOBjieHHio BBipy- 
6ok. HecMOTpa Ha to, hto Rim C03AaHmi 
necHBix KyjiBTyp y )xe Ha npOT5DKeHHH 
mhothx AecaTHneTHH HcnojiB3yeTca no- 
Ca^OHHBIH MaTepHaJI HCKJHOHHTeJIBHO 
XBOHHBIX nOpOA, B ^CHCTBHTCJIBHOCTH 
HHCTBIX XBOHHBIX MOJIO/fHJIKOB HCXyC- 
CTBeHHoro npOHCxo)XAeHmi KpaiiHe 
Mano. JlecHBie xyjiBTypBi CTapiunx B03- 
pacTOB, xax npaBHno, jihihb hhcjuitcji 
xyjiBTypaMH, hbjhijicb (JiaxTHHecxH aeyx- 
JIpyCHBIMH HaCa5X^eHH«MH CO BTOpBIM 
apycoM H3 ejin HCxyccTBeHHoro nponc- 
X05X^eHH3I. 

B 3TOH CB5I3H dOJIBHIOH HHTepeC 
npe^CTaBjuieT peTpocnexTHBHBiH aHa- 
JIH3 B03HHXH0BeHH^ H CTaHOBJICHmi 
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3KOJIOTO-JIECOBOACTBEHHOE 
OBECnEBEHHE BOCIIPOH3BO,qCTBA 
JIECHbIX 3KOCHCTEM 

Hhxohob M.B., A-p c.-x. Hayx, npotj). 

HOBTOpO^CXHH TOCynapCTBCHHBIH yHHBepCHTeT HM. ^pOCJiaBa 

MyAporo, Poccmi 

PaccMOTpeHa pout noapocTa n TOHKOMepa maBHBix nopOA b co- 
xpaHeHHH 6nopa3Hoo6pa3HB h jiecoBoccTaHOBJieHHB BBipy6aeMBix 
njiontaaeH. 

KjnoHeBbie cjioea: 6nopa3HOo6pa3He, pydxn, noapocT, jieco- 
BOCCCTaHOBJieHHe 

YnaCTHHE KOH(J)epeHUHH 


Hflen o coxpaHeHHH mojioabix noxo- 
neHHH raaBHOH nopOABi (noApocTa h 
TOHxoMepa) HaxoA5imHxc;i noA nonoroM 
cnejioii nacTH ApeBOCTOJi b npoifecce py- 
6ox npn 3aroTOBxe ApeBecHHBi [3,5,6]. 

Harnn HCCJieAOBamra no Bonpocy 
({)OpMHpOBaHH5I ApeBOCTOeB H3 pa3JIHH- 
hbix xaTeropHH noApocTa h TOHxoMepa b 
ejiBHHxax cpe^HeH h k>5xhoh noA30H Tan- 
th [4], pe3yjiBTaTBi AOJirocpOHHoro (49 
jict) MOHHTOpHHra Ha odBexrax onBiT- 
hbix pydox b KpecTeifxoM jiecnp0MX03e 
[2, 5, 6, 7] HarcnmHO no^TBep}x^aiOT, hto 
coxpaHeHHe npn pydxax cnejiBix ApeBO- 
CToeB noApocTa h TOHxoMepa maBHBix 
nopOA no3BOJiaeT ocymecTBHTB B03- 
odHOBjieHne BBipydaeMBix nnoma^eii 
h ^ajiBHenniee (jiopMHpoBaHHe hobbix 
A peBOCTOeB c npeodjia^amieM maBHBix 
nopOA. CoxpaHeHHe MOJio^mixa npn 
pydxe odecneHHBaeT 3HaHHTenBHoe co- 
xpameHne cpoxa jiecoBBipamnBaHmi, 
npe^OTBpamaeTca HmxejiarejiBHaji CMe- 
Ha nopOA h, hto HeManoBaiXHO b coBpe- 
MeHHBix ycjiOBmix, coxpamieTmi necHaa 
cpe^a h jiecHoe 6Hopa3Hoo6pa3He. 

Kax npaBHjio, ecjin ecTB hctohhhxh 
CeMHH, HHCJIO bcxoaob ApeBecHBix no- 
pOA Ha BBipydxe b nepBBie toabi nocjie 
pydxn MO)xeT AOCTHraTB hccxojibxhx Ae- 

CJITXOB TBICJIH, HHOT^a MOUKQT AOXOAHTB 

AO coTeH tbicjih niTyx Ha rexTap. Bhao- 
BOH COCTaB eCTeCTBeHHOTO B0306H0BJie- 
HH5I 3aBHCHT OT MHOTHX (JiaXTOpOB, B TOM 
HHCJie OT HaJIHHH^ H npO CTpaHCTBeHHOTO 
pacnojioixeHHa npeABapHTejiBHoro B03- 
o6HOBjieHH5i maBHBix xbohhbix nopOA- 
06 bihho b ycjiOBH^x ceBepo-3anaAa Eb- 
ponencxoH nacTH Pocchh nocjieAyioiAee 
ecTecTBeHHoe B03o6HOBjieHHe BBipydox 
nponcxoAHT npeHMy me ctbchho matxo- 
JIHCTBeHHBIMH nOpOAaMH, C pa3JIHHHOH 
AOJieir ynacTHa xbohhbix nopOA. 


^eM dojiBine coxpaHeHO npn pydxe 
noApocTa h MOJiOAmixa xbohhbix nopOA, 
TeM 3HanHTejiBHee hx ynacTne b cocTaBe 
tjoopMHpyiomerocji ApeBOCTO^i. IlpH ot- 
eyTCTBHH npeABapHTejiBHoro B030dH0B- 
jieHH^ peajiBHO hobjihhtb Ha npoifecc 
CMeHBi nopOA mo}xho tojibxo pydxaMH 
yxoAa b MOJiOAHaxax, npn ycjiOBHH cbo- 
eBpeMeHHoro hx npOBeAeHmi. 

AHajiOTHHHa^i xapTHHa nponcxo- 
Aht h npn co 3 AaHHH necHBix xyjiBTyp. 
OnBiT noxa 3 BmaeT, hto jiecoxyjiBTypHBie 
padoTBi (noceB h nocaAxa) jihihb TOTAa 
HMeiOT CMBICJI, XOTAa 3 a C 03 AaHHBIMH 
jiecHBiMH xyjiBTypaMH odecneneH He- 
odxoAHMBin yxoA, arpoTexHHHecxHH, a 
3 aTeM H JieCOBOACTBeHHBIH. 

npeAJiaraeTca bhcaphtb b npaxTHxy 
BoenpOH3BOACTBa jiecoB nop^AOx npn- 
eMXH padoT He no (jjaxry co3AaHHBix 
jiecHBix xyjiBTyp, a no odueMy nepeBe- 
AChhbix b noxpBiTyio jiecoM njiomaAt 
no XBOHHOMy X03«HCTBy, T.e. C03AaH- 
HBie h nepeBeAeHHBie b noxpBiTyio Jie- 
com njiomaAt no XBOHHOMy xo 3 «HCTBy 
jiecHBie xyjiBTypBi npH3HaTB TOBapOM c 
eooTBeTCTByiomHM onpeAejieHHeM ero 

CTOHMOCTH. XBOHHBIH MOJIOAH^X, C(f)Op- 
MHpOBaBHiHHC^i npn ycjiOBHH npOBeAe- 
HH5I Mep COACHCTBmi eCTeCTBCHHOMy 
jiecoB03odHOBjieHHio nyTeM coxpaHe- 
HH5i noApocTa c nocjieAyiomHMH jieco- 
BOACTBeHHBiMH yxoAaMH 3a hhmh, nepe- 
BeACHHBiii b noxpBiTyio JiecoM njiomaAt, 
Tax)xe AOjnxeH nojiyHHTB eooTBeTCTBy- 
lomyio TOBapHyio oifeHxy. IIpH3HaHHe 
4)OpMHpyiOmHXC5I MOJIOAH5IXOB, a B 
nocjieAyiomeM h apgboctocb pa3Horo 
B03pacTa TOBapOM co3AacT ocHOBy AJra 
nepexoAa x pbihohhbim othoihchh^m b 
Bonpocax BoenpoH3BOACTBa JiecoB. 

AHajiH 3 MaTepnajiOB jiecoycTpoH- 
CTBa h Harnn HccjieAOBaHmi no ode- 
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cneneHHOCTH ecTecTBeHHBiM jieeoBO- 
3o6HOBjieHneM no# nonoroM cnejiBix h 
nepecTOHHBix ^peBOCToeB npoBe^eHHBie 
Ha jiaH^maijoTHOH ocHOBe noxasajiH, 
hto HaH6ojiee oGecneneHBi no^pocTOM 
XBOHHBIX nopo^ 6OJIBHIHHCTBO JiaH£- 
Hia(J)TOB K»KHOH n0£30HBI Tanra [6]. 
Uor nonoroM cnejiBix h nepecTOHHBix 
^peBOCToeB Ha 70% njiomaflH h 6ojiee 

HMeeTCa XBOHHBIH nO^pOCT B HH5KHC- 
McTHHCKOM, He6oJIHCKOM, YBepCKOM 
h IlecTOBCKOM jiaH^maijjTax. Tojibko b 
Bojixobckom h Xbohhhhckom jiaH^maij)- 
Tax B03o6HOBjieHHe xbohhbix OTMena- 
eTca Ha He3HaHHTejn>HOH nnoma^H, hto 
mo5kho o6b5ichhtb npeoOjia^aHHeM noHB 
Taecejioro MexaHHHecKoro cocTaBa h H3- 
6BiTOHHoro yBjiaecHeHHa b Bojixobckom 
jiaH£Hia(j)Te h 3HaHHTejn>HOH AOJieii bbi- 
coKonojiHOTHBix Haeaec/reHHH - b Xboh- 
hhhckom. 

B 30He XBOHHO-HIHpOKOJIHCTBeHHBIX 
JieCOB TOJIBKO B Cpe^He-MCTHHCKOM H 

OKyjioBCKOM jiaH^ma^Tax 6ojiee 70% 
njiomaAH cnejiBix h nepe ctohhbix £pe- 
BOCToeB HMeiOT no^pocT xbohhbix no- 
po B IIOJIHCTOBCKOM, Cpe^He- H HH5K- 
He-JloBaTCKOM, riojiOMeTCKOM h 3anafl- 
HO-Baji^aHCKOM jiaH^ma^Tax ot 50 j\o 
70% njiomaAH cnejiBix h nepe ctohhbix 
/T peBOCToeB oOeeneneHBi no^pocTOM 
xbohhbix, b ocTajiBHBix jiaH^maijiTax 
no^pocT HMeeTca Ha 3HanHTejiBHO mchb- 
meH njioma^H. HajiHHne /jocTaTOHHoro 
#jia ecTecTBeHHoro jieeoB03o6HOBjieHHa 
KOJinnecTBa xbohhoto no^pocTa ot- 
MenaeTca 6ojiee neM Ha 50% njioma^H 
cnejiBix h nepecTOHHBix /jpeBOCToeB b 
I lecTOBCKOM jiaH^maijjTe, ot 25 #o 50% 
njioma^H b IIlepexoBHHCKOM, MerjiHH- 
ckom, OKyjioBCKOM, BocTOHHO-BajiAaH- 
ckom jiaH^ma^Tax. 

Han6ojiee ycneniHO B03o6HOBjieHHe 
npOHCXOAHT B nepHHHHOH (63%) H KHC- 
jihhhoh (57%) rpynnax ranoB jieca, ko- 
TopBie 3aHHMaiOT BMecTe 64,4% njioma- 
A h cnejiBix h nepecTOHHBix ^peBOCToeB. 

Baraenniee 3HaneHHe fljia coxpaHe- 
HHa 6HOJiorHHecKoro pa3HOo6pa3na npn 
jieconojiB30BaHHH HMeeT npHMeHeHHe 
Tex bh^ob py6oK, KOTOpBie b Han6ojiB- 
meii CTeneHH eooTBeTCTByioT oco6eH- 
HOCTaM 6HOJIOTHH JieCOB KOHKpeTHOH 
TeppHTOpHH. B HOBTOpO^CKOH oOjiaCTH 
aOcojuoTHO npeo6jia^aiOT chjibho yB- 
jia^cHeHHBie thhbi ycjiOBHH MecTonpo- 
H3paCTaHH« [6], 6OJIBHIHHCTBO KOTOpBIX 

npeACTaBjieHO hjih ejiBHHKaMH, hjih o6- 
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pa30BaBHIHMHCH Ha HX MeCTe BTOpHH- 
HBIMH JIHCTBeHHBIMH H CMeHiaHHBIMH 
jiecaMH. 

,3,jia oOecneneHHn MaKCHMajiBHOH 
COXpaHHOCTH npHpOAHOTO 6HOJIOTHHe- 
ckoto pa3Hoo6pa3H5i b tbkhx jiecax ije- 
jiecoo6pa3HO npHMeHeHHe bbi6opohhbix 
h nocTeneHHBix py6oK, npn kotopbix Ha 
jiecoceKax eoxpaHaeTca jiecHaa epe^a h 
xapaKTepHBiii #jia jieca MHKpoKjiHMaT. 
KpOMe toto, coxpaHeHne Hacra hcxoa- 
hoto /rpeBOCToa npn py6xax npe^OTBpa- 
maeT no^neM ypOBHa rpyHTOBBix bo# 
( 3a cneT aKTHBHoro HcnapeHHa bo^bi 
^ epeBB^MH) b pe3yjiBTare Hero He npo- 
hcxo^ht 3a6ojianHBaHH^ jiecoceK h bbi- 
MOKaHHa co3AaHHBix Ha BBipyOxax jiec- 
hbix KyjiBTyp. 

O^HaKO, b HoBropo^CKHx jiecax 
npo^ojHKaiOT npeHMymecTBeHHO npo- 
boahtbch cnjioiHHBie py6KH, KaK Han- 
6ojiee npocTBie h jierKO BBinojiHHMBie. 
Pe3yjiBTaTOM 3 thx py6oK aBjieeTca 
H3MeHeHHe MHKpOKJIHMaTHHCCKHX 
ycjiOBHH, peacHMa yBjiaacHemia, B03- 
pacTaHHe BeTpOBBix Harpy30K h KaK 
cjieACTBHe - yBejiHneHHe aojih MarKO- 
JIHCTBeHHBIX nOpO# B nOKpBITOH JieCOM 
njioma^H [5]. OcHOBHoe npaBHjio Jie- 
coBOACTBa b OTHomeHHH py6oK b ene- 
JIBIX ^peBOCTOaX, C({)OpMyjIHpOBaHHOe 
r.O. Mopo30BBiM - «Py6Ka h bo3o 6- 
HOBJieHHe flOJHKHBI 6BITB CHHOHHMa- 
mh» - HcnojraaeTca ^aJieKO He Be3^e. 

Ha3HaneHHe cnjioniHBix py6ox b no- 
^aBjiaiomeM OojiBHiHHCTBe cjiynaeB ^b- 
jiaeTca HeonpaB^aHHBiM hh c jiecoBO^- 
CTBeHHOH, HH C 3KOHOMHHCCKOH TOHKH 

3peHH5i. Han6ojiee o6bihhbim ^bjichhcm 
npHMeHeHHe enjioiHHBix py6oK eBjieeTce 
nojiBeM ypoBHe rpyHTOBBix bojx BCJiejj- 
CTBHe toto, hto Hcne3aeT nenapeHHe 
bo^bi ^epeBBeMH, npHBO^enree k Bpe- 
MeHHOMy, a HHor^a h nocToaHHOMy 3a- 
OojiaHHBaHHio. B pe3yjiBTaTe th6hct He 

TOJIBKO COXpaHHBHIHHCe nO^pOCT XBOH- 
HBIX H TBepAOJIHCTBeHHBIX ^epeBBCB, HO 
h eo3£aHHBie jiecHBie KyjiBTyp bi. Bbi- 
MOKaHne ea5KeHireB eBjiaeTce o^hoh H3 
Han6ojiee paenpocTpaHeHHBix npHHHH 
rnOejiH jiecHBix KyjiBTyp Ha CeBepo- 3a- 
na^e Pocchh, b tom HHCJie h b Hobto- 
PO^ckoh o6jiacTH. Cboh BKjia^ b rnOejiB 
eoxpaHeHHoro no/jpocTa h HeeoMKHyB- 
HiHxee KyjiBTyp bhocht noBpeecjreHHe 
HX n03AHeBeeeHHHMH 3aM0p03KaMH H 
COJIHeHHBIMH 05KOTaMH (3TO OCOOeHHO 
xapaKTepHO AJie noea^OK ejin). B hto- 


re HcnojiB30BaHHBie Ha HCKyecTBeHHoe 
jieeoBoecTaHOBjieHHe epe^CTBa OKa3Bi- 
BaiOTce nacTO 3aTpaneHHBiMH BnycTyio. 

CnjioiHHBie py6KH npHBO^T k 6o- 
jiee CHjiBHOMy npeo6pa30BaHHio jiee- 
hoh epe^Bi, neM BBiOoponHBie h no- 
CTeneHHBie py6KH. Mhothc bh^bi pae- 
TeHHH H MeJIKHX 5KHBOTHBIX, flJie KOTO- 
pBix nocToeHHoe no^ep}KaHHe jiecHO- 
ro MHKpOKjiHMaTa eBjieeTce 5KH3HeHHO 
BaecHBiM, ot npHMeHeHHe enjioiHHBix 
py6oK CTpa^aiOT b 3HanHTejiBHO 6 ojib- 
meH CTeneHH, neM ot npHMeHeHHe 
BBl6opOHHBIX. npeHMymeCTBeHHOe 
npHMeHeHHe enjioiHHBix py6ox b Te- 
neHHe /TJiHTejiBHoro BpeMeHH MoeceT 
nocTaBHTB Ha rpaHB Hcne3HOBeHHe 
MHorne bh^bi KopeHHBix jieeoB (hto 
no^TBepec^aeTce ohbitom Be^eHHe 
jiecHoro xo3encTBa b pe^e ^pyrnx pe- 
thohob h CTpaH EBponBi). B HanOojiB- 
meH CTeneHH npoireecBi coKpameHHe 
6HOJiorHHecKoro pa3HOo6pa3na npn 
npHMeHeHHH enjioiHHBix py6oK Ha- 
Ojno^aiOTce b jiecax, paenojioeceHHBix 
Ha TeecejiBix tjihhhctbix noHBax, b jie- 
cax c npeoOjia^aHHeM ejin h ynacTneM 
nmpoKOJiHCTBeHHBix nopo^ AepeBBeB. 

npHMeHeHHe bbi6opohhbix h nocTe- 
neHHBix py6oK h ocTaBjieHHe 3amHTHoro 
nojiora H3 jiHCTBeHHBix nopo^ ^epeBBeB 
npn enjioiHHBix py6xax npeneTCTByiOT 
MaCCOBOMy B0306H0BJieHHI0 CBeTOJIIO- 
6 hbbix JiHCTBeHHBix nopo^ Ha BBipy- 
OjieHHBix ynacTKax, TeM caMHM, cno- 
coOcTByeT coxpaHeHHio xo3eiiCTBeHHO 
u,eHHBix xbohhbix JieeoB. OcTaBjieHHe 
3amHTHoro nojiora c nojiHOToii 0,2-0, 3 h 
6ojiee cnoco6HO, b ochobhom, no^aBHTB 
nopocjiB ochhbi, co3^aB ycjiOBHe fljie 
npeHMymecTBeHHoro pa3BHTHa ejiOBoro 
no^pocTa. 

TaKHM o6pa30M, nepexo# b cnejiBix 
^peBOCToex Ha pyOxn c coxpaHeHHeM 
no^pocTa h TOHKOMepHBix ^epeBBeB 
rjiaBHBix nopo^, a npn ycjiOBHH coot- 
BeTCTBHa CTpyKTypBi Hacaec^eHHH Ha 
nocTeneHHBie h BBi6opOHHBie py6KH, 
no3BOJiHT oOecneHHTB coxpaHeHne 
jiecHOH cpe^bi, npe^OTBpaTHTB no jxb- 
qm ypOBHe rpyHTOBBix bo^ h 3a6ojia- 
HHBaHne JiecHBix 3eMejiB, coxpaHeHne 
6Hopa3Hoo6pa3Ha JiecHBix skochctcm, 
CBoeBpeMeHHoe h yeneniHoe hx Boenpo- 
H3BO^CTBO, a B COOTBeTCTByKHIJHX npH- 
po^HBix ycjiOBHex h yBejiHneHHe aojih 
HIH pOKOJIHCTBeHHBIX nOpO^ B nOKpBITOH 
jieeoM njioma^H. 
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INFLUENCE OF IMPROVEMENT 

THINNING IN PINE CULTURES OF 
NORTHERN KAZAKHSTAN ON 
TEMPERATURE AND HUMIDITY OF SOIL 
AND AIR 

D. Sarsekova, Doctor of Agricultural sciences, Full Professor, 
Head of a Chair 

Kazakh State Agrotechnical University named after 
S.Seyfullin, Kazakhstan 

The results of researches have shown that in relation to the young 
(young forests) of Kazakh hills of natural and artificial origin during 
the first years after thinning a large amount of snow is accumulated 
in stands, soil moisture of the upper layers, light intensity under the 
canopy of plants and temperature of the upper layers of the soil are 
increased. 

Keywords: improvement thinning, moisture reserve, soil moisture, 
air humidity. 
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BJIHRHHE PYEOK YXOflA B COCHOBEIX 
KYJIETYPAX CEBEPHOrO KA3AXCTAHA 
HA TEMnEPATYPY, BJIA)KHOCTB 
flOHBEI H B03AYXA 


CapceKOBa J[., #-p c.-x. Hayx, npot})., 3aB. Ka^e^poii 
Ka3axcKHH arpOTexHHnecKHH yHHBepCHTeT hm. 

C. CentjiyjijiHHa, Ka3axcTaH 


Pe 3 yjiBTaraMH uccjieaoBaHHH 6 bijio ycTaHOBjieHO i mojio/um- 
kob Ka 3 axcKoro MejiKoeonoHHHica ecTecTBeHHoro n HCKyecTBeHHoro 
npOHCxmKaieHHa b nepBBie ro^Bi nocae pydoic yxccta b apoBOCToax Ha- 
KanjiHBaeTca dojiBinoe KOJinuecTBO CHera, yBejinunBaeTCH BjiamiocTB 
nouBBi BepxHHx ropH 30 HTOB, ocBemeHHOCTB noa, noaoroM Haca^c/ie- 
hhh, TeMnepaTypa BepxHnx caoeB nouBBi. 

KjuoueBbie cjiOBa: pydicH yxoaa, 3 anac Bjiarn, BjiamiocTB nouBBi, 
Bjia^cHOCTB B03^yxa 

Y nacTHHK KOH(J)epeHUHH, HaunoHajibHoro nepBeHCTBa no HayuHon aHajiHTHKe, 
OTKpbiToro EBponeiicKO-AsMaTCKoro nepBeHCTBa no HayuHon aHajiHTHKe 


P oct pacTeHHH b 3acymjiHBtix yc- 
jiobh5ix CeBepHoro Ka3axcTaHa 

COnpH5KeH C 60 JIBIHHMH CJI05KH0CT5IMH 
H3-3a He^ocTaTKa Bjiarn. noaTOMy, 
npoBe^CHHe jieeoxo3ifflCTBeHHBix Me- 
ponpHHTHH cnocodcTByeT yBenHue- 
HHK) BJia5KHOCTH nOHBBI, HTO OKa3BIBa- 
eT nono}KHTejiBHoe bjih^hhc Ha pocT 
pacTeHHH [1]. 

HadjilOAeHHa 3 a Bjia^cHO ctbio nouBBi 
Ha yuacTKax pydox yxo^a noKa3anH, 
HTO HaHdOJIBHIHe OTJIHHHJI MOK^y CCK- 
IfHHMH OTMeueHBI B BCCCHHHH H OCCH- 
hhh nepHO^Bi. noaTOMy npoBe/teHHBie 
^OnOJIHHTeJIBHBie HCCJieflOBaHHJI B 3 th 
cpOKH no3BOJiHjiH donee o6bckthbho 
onpe^enHTB hhtchchbhoctb H3pe)KHBa- 


hhji ^peBOCToeB. Ha npodHOH nnoma^H 
3 BjiamocTB nouBBi Ha KOHTpojie 6Buia 
BBime, ueM Ha ynacTKe c paBHOMepHOH 
pydKOH, Kax BBinojiHeHna H3pe)KHBa- 
hhh, Tax h cnycra 5-7 jict no cue yxo^a 
(TadnHifa 1). Ha ceKipoi ^ BjiamiocTB 
nouBBi yBenHHHjiacB no cue npOBeAemm 
pydoK h 3th otjihhhh coxpaHHUHCB cny- 
cta 6 neT. OceHBio npome^mHe ^cdk^h 
C rna^HJIH pa3JIHHHa BO BJia5KHOCTH no- 
hbbi. Ha npodHoii nnoma^u 2 npocMa- 
TpHBaeTCa 3aBHCHMOCTB yBeJIHHeHHfl 
BJia)KHOCTH nOHBBI OT HHTeHCHBHOCTH 
pydKH. HandojiBHiaji BjiamiocTB no ro- 
pH30HTaJIH Ha CeKIfHH B C OHeHB CHJIB- 
HOH CTeneHBIO H3p e>KHB aHHfl /JpeBOCTOJL 
3anacBi Bjiarn 6jih3kh MQHKjiy co6oh 


no ceKifH^M Ha 3 - 5 ro# nocne pydKH 
(Tadjinifa 2). nocne npome^mnx jxouk - 
Aeh 3anacBi Bjiarn Ha ceKifmix c pydxa- 
mh yxo^a BBime, neM Ha kohtpojibhbix 
(t 2,98 - 10,68). 

v (paKT. 7 7 y 

O^HaKO no HCTeneHHH #Byx Mecji- 
ifeB 3anacBi Bjiarn no cckijhhm BBipaB- 
HHBaiOTCa. 

Pa3pe5KHBaHHe nonora Haca^eHHH 
npHBO^HT K yBeJIHHeHHK) OCBemeHHO- 
cth h cnocodcTByeT nporpeBaHHio Bepx- 
hhx cnoeB nouBBi (Tadjinifa 3). 

Eojiee BBicoKaa TeMnepaTypa Ha 
BTOpon h TpeTHH to# Ha ynacTKax py- 
doK yxo^a no^TBep5K^aeT 3 to 3aKjnoHe- 
HHe. B npoxna^HBie a hh, Kor^a OTcyT- 
CTByeT np^Maa cojiHenHaa HHCommira, 


Tadji.l. 


Bjia»CHOCTb noHBBi Ha ynacTKax pydoK yxo/ja, % 


JV 2 np.nn. 
^aTa 3aMepa 

YnacTKH 

BjiaofCHOcmb noneu no zopusownaM, cm 

0-10 

11-20 

21-30 

31-50 

X ± m 

t 

X ± m 

t 

X ± m 

t 

X ± m 

t 

3 

2.09.2001 

A 

6,9 ± 

- 

7,8 ±0,27 

- 

7,6 ± 0,66 

- 

5,9 ± 0,70 

- 

E 

4,8 ± 0,33 

5,00 

5,1 ±0,28 

6,92 

4,6 ± 0,29 

4,23 

±0,21 

1,09 

a 

8,1 ±0,41 

2,45 

8,8 ± 0,29 

2,56 

7,4 ± 0,66 

0,22 

±0,69 

0,10 

...3.... 

A 

19,4± 0,71 

- 

19,2 ±0,97 

- 

15,0 ±0,76 

- 

±0,61 

- 

3.05.2003_ 

E 

17,4 ±0,49 

2,32 

17,5 ±0,61 

1,49 

12,9 ±0,68 

2,08 

±0,27 

1,49 

a 

20,1 ±0,96 

0,59 

19,1 ±0,84 

0,08 

13,1 ±0,59 

1,98 

±0,25 

1,67 

...3.... 

A 

21,1 ±1,02 

- 

18,7 ±0,98 

- 

14,1 ± 1,87 

- 

±0,67 

- 

17.08.2003 

E 

16,3 ±0,74 

3,89 

15,4 ±0,98 

2,39 

7,8 ± 0,64 

3,2 

±0,47 

1,09 

a 

30,0 ±0,56 

12,67 

21,8 ±0,83 

2,42 

18,7 ± 1,13 

2,11 

±0,89 

3,24 

3.... 

17.08.2004 

A 

16,4 ±0,62 

- 

17,4 ± 1,16 

- 

13,8 ± 1,57 

- 

±1,49 

- 

E 

13,0 ±0,61 

1,59 

12,3 ± 0,74 

3,72 

11,1 ± 1,08 

1,42 

±1,22 

1,72 

a 

18,1 ±0,78 

1,82 

18,3 ±0,79 

0,64 

16,3 ± 1,23 

1,26 

±1,39 

0,15 

2.,.. 

2.09.2004 

A 

14,7 ±0,60 

- 

17,1 ±0,75 

- 

16,5 ±0,22 

- 

±0,48 

- 

E 

20, 1± 0,94 

4,82 

20,3 ±0,51 

3,57 

18,2± 0,59 

4,72 

±0,14 

3,31 

a 

20,0 ± 0,60 

6,23 

19,8 ±0,42 

3,14 

18,0 ±0,49 

4,52 

±0,89 

5,52 
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Ta6ji.2. 


3anacbi Bjiam b jiecHbix KyjibTypax nocjie npoBe^emiH py6oK yxo/ja, mm 


JYo 

nnn 

fl,aTa 

HaOjiio- 

/jeHmi 

Cex- 

H,HH 

3anacBi Bjiarn no ropH30HTaM 

0-50 

51-100 

101-150 

X ±m v 

t 

X ±m v 

t 

X ±m v 

t 

Ha TpeTHH ro,n nocne H3p oxHBaHmi 

11 

28.04. 

2001 

A 

5,42±0,31 

- 

4,79±0,28 

- 

4,78±0,26 

- 

B 

6,12±0,21 

1,87 

7,76±0,51 

5,11 

9,02±0,58 

6,67 


6,67±0,26 

3,09 

6,86±0,34 

4,7 

6,72±0,30 

4,87 

11 

25.08. 

2001 

A 

2,01±0,04 

- 

2,50±0,08 

- 

2,42±0,09 

- 

B 

2,37±0,07 

4,28 

3,76±0,09 

10,7 

3,8 1=1=0,23 

5,63 

a 

2,47±0,06 

5,97 

3,10±0,14 

3,73 

3,47±0,17 

5,47 

11 

20.10. 

2001 

A 

3,06±0,25 

- 

3,29±0,20 

- 

3,41=1=0, 1 8 

- 

B 

3,26±0,24 

0,58 

3,17±0,16 

0,47 

3,96±0,21 

1,94 


3,18±0,20 

0,38 

3,09±0,19 

0,72 

3,10=1=0,17 

1,26 

Ha mm>iH toa nocne H3p oxhb aHmi 

11 

28.04. 

2003 

A 

5,48±0,09 

- 

7,10±0,33 

- 

7,88±0,33 

- 

B 

5,67±0,9 

1,51 

7,32±0,34 

0,29 

7,33±0,34 

0,53 

n 

5,41±0,10 

0,52 

6,81±0,28 

0,67 

7,80±0,34 

0,46 

11 

14.07. 

2003 

A 

3,19±0,13 

- 

3,85±0,17 

- 

4,1 5=1=0, 1 8 

- 

B 

3,47±0,15 

1,41 

4,03±0,18 

0,73 

4,22±0,18 

0,28 

« 

3,31±0,20 

0,50 

3,87=1=0,19 

0,08 

4,17±0,20 

0,07 

11 

27.11. 

2003 

A 

2,43±0,08 

- 

28,8±0,10 

- 

3,04±0,10 

- 

B 

2,52±0,10 

0,71 

2,94±0,11 

0,40 

3,08=1=0, 1 1 

0,27 


a 

2,63±010 

1,59 

3,1 1=1=0, 12 

1,55 

3,24±0,12 

1,29 


t 0 , 05 = U98 


Ta6ji.3. 


TeMnepaTypa noHBbi Ha npo 6 Hoii njioma/jn JV® 2 


Ynac-TOK 

R aTa 

HaOjHO^eHHH 

TeMnepaTypa nonBBi Ha rayOnHe, cm 

0 

10 

30 

X ± m 

t 

X ± m 

t 

X ± m 

t 

1 

2 

3 

4 

5 

6 

7 

8 

flo H3pe>KHBaHmi 

A 

22.04.02 

27,3 ± 0,25 

- 

16,2 ±0,14 

- 

13,4 ±0,20 

- 

B 

27,6 ± 0,46 

0,58 

16,1 ±0,06 

0,63 

13,0 ±0,17 

1,52 

a 

27,6 ± 0,60 

0,46 

16,1 ±0,20 

0,40 

13,2 ±0,31 

0,54 

nOCJie H3p OKHBaHHfl 

A 

8.07.02 

27,7±0,08 

- 

14,7±0, 10 

- 

13,6±0,08 

- 

B 


27,6±0,16 

0,55 

14,8±0,08 

0,77 

13,5±0,07 

0,95 

a 


27,6±0,17 

0,52 

14,6±0,09 

0,75 

13,4±0,10 

1,54 

Ha cjie^yiomHH tor nocne H3p oxhb aHmi 

A 

21.06.03 

28,4±0,73 

- 

12,4±0,17 

- 

11,4±0,10 

- 

B 

31,9±0,76 

3,32 

13,0±0,13 

2,80 

11,8±0,32 

1,20 

a 

32,7±1,66 

2,37 

13,9±0,23 

2,56 

12,4±0, 1 5 

5,53 

Ha TpeTHH ro,zj nocne H3pe)XHBaHHJi 

A 

15.08.04 

24,8 ± 0,80 

- 

13,9 ±0,10 

- 

13,5 ±0,15 

- 

B 

27,1 ±0,67 

2,50 

14,4 ±0,06 

4,20 

14,1 ±0,05 

3,87 

a 

27,5 ± 0,68 

2,86 

15,0 ±0,0 

9,13 

14,7 ± 0,08 

7,17 


TeivmepaTypa nonBBi Ha H3pe5iceHHBix h 
H eTpOHyTbix py6xaMH ynacTxax oxa- 
3biBaeTca 6 jih3koh. Otjihhhji Hecyme- 
CTBeHHbi (t, 0,55 - 1,50 < = 2,1). 

v ipaKT. 7 5 0,05 7 ' 

IIo HCTeneHHH 4-5 neT TeivmepaTypa 
noHBbi Ha Bcex Hccjie^OBaHHtix cex- 


ijmix 6jiH3Ka Mox^y co6oh b aBrycTe, 
ceHT^Ope Mecai^ax (npHjio>xeHHe B). 
Ha rjiyOnHax 10 cm, 30 cm, OTMeneHBi 
pa3JiHHH« b HioHe Mecjnje, hto yxa- 
3tiBaeT Ha 6ojn>myio nporpeBaeMOCTt 
noHBbi Ha H3pe)KeHHbix ynacTxax 3a 


cneT noBbimeHHOH ckbo3hctocth KpOH 

(t. 2,97 - 7,69 - 1,50 > t n = 2,1). 

TaxHM o6pa30M, xax paHee 6 bijio 
ycTaHOBjieHO Rim mojio£h;ikob Mejixoco- 
noHHHKa ecTecTBeHHoro h HexyceTBeH- 
hoto np0HCX05K^eHH^ b nepBBie to^bi 
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nocne py6oK yxo^a b ^peBOCToax Ha- 
KanjiHBaeTca 6ojii>moe kojihhcctbo CHe- 
ra, yBejiHHHBaeTca Bjia>KHOCTB iiohbbi 
BepXHHX r0pH30HT0B, OCBemeHHOCTB 
no a nonoroM Haca^eHnn, TeMnepaTypa 
BepXHHX cuoeB noHBBi. CnycT^r 4-5 jieT 
nocne yxo^a pa3JiHHH« crjia}KHBaiOTCH 

£0 MHHHMyMa HJIH OTCyTCTByiOT nOJIHO- 
CTBK). Bojiee BBICOKafl HHTeHCHBHOCTB 
H3pe)KHBaHHa (CHJIBHafl, OHCHB CHJIBHafl) 
npHBOAHT K flJIHTeJIBHOMy H3MeHCHHI0 
3KOJiorHnecKHx pe^cHMOB noji nonoroM 
Haca^eHHH no cpaBHeHHio c yMepeH- 
HBIMH py6xaMH. 
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HISTORICAL AGE AND SILVICULTURAL 
PROPERTIES OF LARCHES OF THE 
RUSSIAN FAR EAST 


G. Gukov, Doctor of Agricultural sciences, Full Professor 
N. Rozlomiy, Ph.D., Associate professor 
Primorskiy State Academy of Agriculture, Russia 


Larch is a valuable species for landscaping. It has a rapid rate of 
growing, beautiful appearance, original color of needles, resistance 
to harmful gases and good acclimation rate. Nine species of larch 
grow on the territories of the Far East of Russia. They were formed in 
different geological periods. They were able to conserve differences in 
ornamental and other peculiarities. 

Conference participants 

HCTBeHHHHHBie neca hbjhhotch ca- 
moh pacnpocTpaHeHHoii jiecHOH 
(jiopMaipieH h cocTaBjunoT 59,2% Bcex 
necoB pocchhckoto fl,ajn>Hero BocTOKa 
(JlecHoii KOMnneKC ..., 2005). 06 hjhh 
3anac ^peBecnHBi 3 thx necoB (61,2%) 

Taioice cyMMapHO npeodna^aeT Ha# 

BceMH ^pyrHMH necaMH - xbohhbimh, 

TBep^O- H MUTKOJIHCTBeHHBIMH, a TaK5KC 

KycTapHHKaMH. Apean jihctbchhhi^bi 
orpOMeH h b reorpa(j)HHecKOM miaHe 

- oh npocrapaeTca ot K)5khoto IIpH- 
MOpBa £0 ceBepHoro npe^ejia pacnpo- 
CTpaHeHH5I ^peBeCHOH paCTHTeJIBHOCTH 

- nouTH j \ ol \° c.m. 

HO MHCHHK) MHOTHX HCCJICAOBaTe- 

jien, K)5KHaa uacTB pocchhckoto fl,anB- 
Hero BocTOKa hbjiuctch mcctom Han- 
dojiBinero cocpe^OTOHeHHn bh^ob jih- 
CTBCHHHLJBI. B pa3JIHHHBie TORbI 3£CCB 
6bijio BBmeneHO h onncaHO #o bocbmh 

BH£OB JIHCTBCHHHIJBI, O^HaKO CaMOCTO- 

OTenBHOCTB OT^enBHBix bh^ob Bee eme 
hbjiuctch npe^MeTOM ^HCKyccHH. B Ha- 
cto jmjee BpeMn cucTeMaTHKH BBmejunoT 
Ajm Bcero orpOMHoro flajiBHeBOCTOHHO- 
ro peraoHa jjcbutb bh^ob jihctbchhhijbi, 

H3 KOTOpBIX TOJIBKO HCTBIpe BH^a - JIH- 

CTBeHHHii,Bi ojiBTHHCKaa (Larixolgensis 
A.Henry), rMenHHa (L. Gmelinii (Rupr.) 

Rupr.),Ka5iH£epa (L. kajinderiMayr), 

KaMuaTCKaa (L.kamtschatica (Rupr.) 

Carr.) hbjhhotch CTadnjiBHBiMH, «hhctbi- 
MH» BH^aMH, XOT5I He HCKJIIOHaiOT npO- 
HCXO/JIHIJHX npOIjeCCOB TH6pH£H3aiJHH 
h b npe^ejiax apeanoB 3thx bh^ob. Y 
ocTanBHBix nflTH bh^ob 6biji o6Hapy- 
5KCH nOJIHMOp(J)H3M MHOTHX MOp(})OJIO- 
THHeCKHX, aHaTOMHHeCKHX H £pyrHX 
^HarHOCTHHeCKHX npH3HaKOB, HTO AaJIO 
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HCTOPHHECKHH B03PACT H 
JIECOBOaCTBEHHBIE CBOHCTBA 
JIHCTBEHHHIJ POCCHHCKOTO 
flAJIBHETO BOCTOKA 

TyKOB LB., #-p c.-x. HayK, npoij). 

P03JI0MHH H.r., flOIjeHT 

TopHOTaoKHaH CTaHi^na JSfiO PAH, 
npHMOpCKaa rocyaapCTBeHHaa cejiBCK0X035fflCTBeHHaa 
axa^eMHa, Poccna 

JlncTBeHHHua oto ueHHaa nopo/ia j \ j\k 03ejieHeHna. Y Hee 6bi- 
CTptie TeMnBi pocTa, KpacHBBin BHemHuu bhjj, opuruHajibHbra ubct 
XBOH, yCTOHHHBOCTB K Bpe^HBIM Ta3aM H XOpOUiaR CKOpOCTb aKKJIHMa- 
TH3aunn. d,eBRTB BH^OB JIHCTBeHHHUbI paCTyT Ha TeppHTOpHH /faJTb- 
Hero BocTOKa Pocchh, KOTOpbie 6buiH c^opMHpoBaHbi b paajiuuHbie 
reojiorHuecKHe nepuojibi h coxpaHUjiu otjihhhb b opHaMeHTaabHbix h 
npOHHX OCOdeHHOCTRX. 

YnaCTHHKH KOH(J)epeHUHH 

(1924), nepBHHHoe pacceneHne npe^- 
CTaBHTejieii po^a jihctbchhhijbi mno c 
ioro-3anaAHoro h ueHTpajiBHoro KHTafl 
Ha ceBep h ceBepo-BOCTOK. B.H. Cyxa- 
ueB ^onycKan bo3mo)khoctb h o6parao- 

TO £BH5KCHHH JIHCTBCHHHIJBI C CCBepa Ha 

iot bo BpeMii nneHCTOi^eHOBoro ojiefle- 
hchhh, T.e. BH£oo6pa30BaHHe jihctbch- 
HHH,BI TeCHO CBH3aHO C MHTpaiJHUMH paC- 
THTeJIBHOCTH, HaHHHaH C ^OJie^HHKOBOH 

anoxH h b nocne^yiomHe nepHOABi. 

B.H. BacHjiBeB (1951) pa3£ejHieT 
b3tjih^bi B.H. CyKaueBa o k»khom npo- 

HCX05K^eHHH pO^a JIHCTBCHHHH,BI. Oh 
CHHT aeT, HTO OTAeJIBHBie BH£BI JIHCTBCH- 

hhi^bi iora ^anBHero BocTOKa - ojib- 
THHCKan, JliodapCKoro, KoMapOBa, npH- 
MOpCKaa, 3aHHMaiOmHe H30JIHp0BaHHBie 
Apyr ot Apyra apeanBi, horbhjihcb He 
B pe3yjIBTaTe Jie^HHKOBBIX MHTpaiJHH, 
a npOH3pacTanH 3flecB 5 kg b TeneHne 
dojiBrnen nacra Tp cthhhoto nepHO^a b 
cocTaBe cjio^chbix h CMemaHHBix Typ- 
raiiCKHx necoB. 

Ycnexn naneodoTaHHKH npHBejin 
mhothx Hccne^OBaTeneH k mbicjih o 6 
apKTHHeCKOM np0HCX05K^eHHH TpeTHH- 
HOH (jOJIOpBI, KOTOpyiO CTaJIH Ha3BIBaTB 
apKTOTpeTHHHOH (HonoB, 1949 ). npH 
OTCiynjieHHH 3 toh (J)jiopBi k iory b cb«3h 
c HananoM odmero noxono^aHHa pa3- 
BepHyjICET mHpOKHH BH^006pa30BaTeJIB- 
HBIH npoi^ecc, KOTOpBIH y JIHCTBeHHHI^BI 
conpoBo^ajica pa3pBiBaMH apeanoB 
cnaraiomHx nee bh^ob (Kojicchhkob, 
1946 ; Amjihc, 1961 ; Eo6poB, 1972 ). B.n. 
KonecHHKOB ( 1946 ) OTMenaeT He MeHee 
Tpex BOJIH BH£006pa30BaHH5I, npHHeM 
3 tot npoi^ecc b ot^cjibhbix pa^ax He 3a- 
BepmHJiea H B HaiHH ^HH. 


OCHOBaHHe CHHTaTB HX THOpH^HBIMH 

BH^aMH ( He^onyiHKO, 1995). K ^anBHe- 

BOCTOHHBIM TH6pH£HBIM JIHCTBeHHHH,aM 
OTHOC5TTC5T: 

1. JlHCTBeHHHi^a JIiodapCKoro (L. x 
lubarskii Sukacz.). Cnoraoe rn6pH^Hoe 
o6pa30BaHHe, HMeiomee neTBipex po- 
^HTeneH - JIHCTBeHHHH,BI OJIBTHHCKy K) , 
KaMHaTCKyio, npHMOpCKyio h npHH- 
ija PynnpexTa (L. principisrupprechtii 
Mayr, pacnpocTpaHeHHyio b CeBepHOM 
KnTae). 

2. JlHCTBemnma npHMOpCKan (L. 
x maritimaSukacz.). TpoiiHOH ru6pH^ 

JIHCTBeHHHH, FMeJIHHa, KaMHaTCKOH H 
OJIBTHHCKOH. JlHCTBeHHHH,a npHMOpCKaET 
o6na^aeT reTep03HCHBiM poctom h ^py- 
THMH H,eHHBIMH JieCHOTO X03«HCTBa 
CBOHCTBaMH. 

3. JIucTBeHHHi^a aMypCKan (L. x 
amurensis B.Kolesn.). Tu6pnjs, jiHCTBeH- 
hhh, TMejiHHa h Ka^H^epa. Kax h 6ojib- 
mHHCTBO th6ph^ob, o6na^aeT noBBi- 
HieHHOH 3HepTHeH pOCTa. 

4. JlHCTBeHHHI^a OXOTCKafl (L. X 
ochotensis B.Kolesn.). Tu6pnjs, jiHCTBeH- 
HHH, KaETH^epa H KaMHaTCKOH. 

5. JlHCTBeHHHi^a KoMapOBa (L. x 

komarovii B.Kolesn.). jiHCTBeH- 

HHH, OJIBTHHCKOH H Ka^H^epa. 

HCTOpHU npOHCXO^eHHII H pa3BH- 
th a jiHCTBeHHHHHBix jiecoB iora ^ajiBHe- 
ro BocTOKa paccMaTpHBaeTca hccjicao- 
BaTeJI^MH COBMeCTHO C HCTOpHen pa3BH- 
TH a po/ja JIHCTBeHHHH,BI, KaK ^OMHHaHTa 
JiecoB. Han6ojiee ^peBHHH npe^OK stoto 
po^a cymecTBOBaji Ha eeBepo-BOCTO- 
Ke A3 hh (h KaMnaTKe) eme b mcjiobom 
nepno^e TpeTHHHOH onoxn (KpnmTOiJio- 
bhh, 1932). no MHeHHio B.H. CyKaneBa 
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MHrpaiJHil JIHCTBeHHHH H MeCT- 
Hoe npeo6pa30BaHHe hobbix bhhob h 
no^BH^OBBix e^HHHu; b cb;i3h c reojio- 
THHeCKHMH H XJIHMaTHHeCXHMH H3Me- 
HeHHUMH, niHpOKO pa3BHTBie npOireCCBI 
rH6pHflH3ai^HH JIHCTBeHHHH nOCJiy)XHJIH 
npHHHHOH BBICOXOH KOHU,eHTpail,HH B 
KHXHOH HaCTH ^aJIBHerO BoCTOKa co- 
BpeMeHHoro bhhoboto pa3Hoo6pa3mi 
JIHCTBeHHHH. C(f)OpMHpOBaBniHeCa B 
pa3JIHHHBie HCTOpHHeCKHe 3nOXH, BH£BI 
JIHCTBCHHHHBI COXpaHHJIH BO MHOrHX 
6H03K0JI0rHHeCKHX CBOHCTBaX HepTBI 
cbohx najiexHx npe^KOB, h 3th pa3jm- 
HHR B JieCOBO^CTBeHHBIX CBOHCTBaX JIH- 
CTBeHHHH Heo6xO^HMO yHHTBIBaTB npH 
Be^eHHH X03^HCTBa B JIHCTBeHHHHHBIX 

jieeax. 

06ihhh aHajiH3 pa6oT, nocB^meH- 

HBIX HCTOpHH pa3BHTH5I JIHCTBCHHHHBI 

Ha fl,ajiBHeM BocToxe, naji bo3mo)xhoctb 
( TyxoB, 1976, 2009) cocTaBHTB ejieny- 

IOHTHH HCTOpHHeCKHH p JIHCTBeHHHH 

lora fl,ajiBHero BocTOxa, HanHHan c ea- 

MBIX £peBHHX (B03HHKHIHX B njIHOHCHe- 
nneHCTOireHe TpeTHHHoro nepnona) h 
KOH naa HanOojiee mojiohbimh (ronoire- 

HOBBIMH) BH^aMH: JIHCTBCHHHHBI npH- 

Mopexaa - JIioOapCKoro - ojiBTHHCxaji 
- oxoTCxaa - KoMapOBa - aMypexaa. 

Me)Xny HCTOpHHeCKHM B03paCT0M 
H HeKOTOpBIMH MOptjjOJIOTHHeCXHMH 
npH3HaxaMH jmcTBeHHHHBi eyinecTBy- 
eT hobojibho TecHaa CBA3B. Tax, 6ojiee 
^peBHHe bhhbi xapaxTepH3yiOTCJi h 6o- 
jiee xpynHBiMH pa3MepaMH Himnex, 3Ta 
3aBHCHMOCTB no HJiHHe ninniex 6jiH)xe 
Bcero cooTBeTCTByeT perpeccHH, BBipa- 
}xaeMOH ypaBHeHHeM napaOojiBi BTOporo 
nopunxa 

Y = 30,6 - 4,3 X + 0,4 X 2 , 

me: y - ^jiHHa rnmnex, mm; X - no- 

pa^XOBBIH HOMep HCTOpHHeCXOrO B03- 
paCTa JIHCTBCHHHHBI. B ypaBHeHHH HH- 
nexc xoppenai^HH paBeH 0,922 h hocto- 
BepHOCTB HH^exca xopp e jthhhh - 13,8. 
npHMepHO Taxa^ 5Xe 3aBHCHMO CTB Ha- 
Omo^aeTCH y jihctbchhhh h no niHpHHe 
Hinmex. 

OopMa ninniex jihctbchhhhbi Ha lore 
^ajiBHero BocTOxa ninpoxo BapBHpyeT 
OT CnjHOCHyTO-HiapOBH^HBIX (OTHOHie- 
HHe HJIHHBI HIHHIXH X ee HIHpHHe, H3MC- 
peHHoii b cpe^HeH nacTH, 6yneT MeHBine 
e^HHHH,Bl), £0 HIHpOXO^HITeBH^HBIX (OT- 
HOHieHHe HJIHHBI HIHHIXH X ee HIHpHHe, 
H3MepeHHoii y ocHOBaHmi hihhixh 6yneT 
6ojiBHie e^HHHiTBi). B to 5xe BpeM^i cy- 
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mecTByeT onpenejieHHan cb«3b Moxny 
npOHCXO}X^eHHeM JIHCTBCHHHHBI H (j)Op- 
moh ee 3pejiBix rnmnex. Kax o6mee npa- 
bhjio, OBajiBHaa, ^HireBHAHaa, h nmpo- 
xoaHireBH^Ha^i (J)opMa mnmex OTimnaeT 
^peBHne bhhbi; hjui bhhob no3AHero 
npOHexoix^eHHa (aMypcxoii, KoMapOBa, 
oxotcxoh, a Tax)xe TMejiKHa h Ka^H^e- 
pa) xapaxTepHa 6ojiee oxpyraaa (jjopMa 
Unimex no cnjnocHyTO-mapOBHHHOH. 
3Ta 3aBHCHMOCTB (JjOpMBI 3peJIBIX HIH- 
mex ot HCTOpHnecxoro B03pacTa jih- 
ctbchhhhbi Tax)xe xopomo BBipa)xaeTca 
(jiopMyjiOH perpeccHH c bbicoxhm hh- 
AexcoM xoppejuiHHH (0, 934). 

Pa3JIHHH« B npOHCXO)X£eHHH Hano- 
»chjih cboh OTnenaTOx h Ha HexoTOpBie 
aHaTOMHnecxHe CBOHCTBa, b nacTHO- 
cth, Ha xojmnecTBO xneTOx rnno^epMBi 
B XBOe JIHCTBeHHHH,. MQHKJiy HCTOpH- 
necxHM B03pacTOM omejiBHoro BH^a 
JIHCTBeHHHITBI H CTQUQRblO pa3BHTHJI 
rnnoAepMBi b xBoe HMeeTca npflMaa 
3aBHCHMOCTB. Bonee MOJio^bie bh^bi 
(B 03HHxmne b neTBepTHHHOM nepno^e) 
HMeiOT MeHBinee xonnnecTBO xneTOx 
b XBoe, 6ojiee ^peBHHe jmcTBeHHHii,Bi 
(B03HHxmHe b njiHOireHe - njieHCTOireHe 
TpeTHHHoro nepno^a) xapaxrepH3yiOT- 
C3I CHJIBHO pa3BHTOH THnO^epMaJIBHOH 
TxaHBio, pacnojiojxeHHOH no a 3nn^ep- 
mhcom MecTaMH ^a>xe b ^Ba cjioji. 3Ta 

3aBHCHMOCTB BBIpa5XaeTC« TeCHOH nOJIO- 
^CHTeJIBHOH CB«3BIO, me X03(J)(J)HITHeHT 

xoppejunpiH paBeH 0,669, a noxa3aTejiB 
^ocTOBepHOCTH xo3({)$HiTHeHTa xoppe- 
JI5IITHH -3,11. 

C HCTOpHHeCXHM B03paCTOM BH^OB 
JIHCTBeHHHITBI XOpOHIO XOppeJIHpyiOT H 
Apyrne BH3yanBHBie h TaxcaoHOHHBie 
MeTo^ti onpeAeneHHa pa3JiHHHBix 3xo- 
JIOTHHeCXHX H 6HOJIOTHHeCXHX CBOHCTB, 
b nacTHOCTH, MeTo^xi onpeAejieHHH CBe- 
TonoTpe6HOCTH pacTeHHH. Kax npaBHjio, 
6ojiee /jpeBHHe bh^bi (HanpHMep, npn- 
MOpexaa H OJIBTHHCXafl JIHCTBeHHHH,Bl) 
HMeiOT ^OBOJIBHO rycTBie, y3XHe XOM- 
naxTHBie xpOHBi, HeBBicoxne noxa3aTe- 
JIH OTHOCHTeJIBHOH BBICOTBI (OTHOHieHHe 
bbicotbi CTBOJia x ero ^HaMeTpy Ha bbi- 
coTe rpy^H b cm), xapaxTepH3yiOTca cna- 
6oil OHHmaeMOCTBIO CTBOJIOB OT CyHBCB, 
a Tax)xe xopomHM poctom no^pocTa no^ 
nonoroM MaTepHHCxnx ^peBOCToeB. Bee 
3TH npH3HaXH nOXa3BIBaiOT CpaBHHTeJIB- 
ho HeOojiBmyio noTpe6HOCTB b CBeTe 
^peBHHX JIHCTBeHHHH,. CjieHOBHreJIBHO, 
X HeHCTBHTeJIBHO CBeT 0 JII 06 HBBIM Ha 


fl,ajiBHeM BocToxe othocot HanOojiee 
mnpoxo pacnpocTpaHeHHBie jihctbch- 
hhhbi TMejiKHa h KaflHnepa, a b khxhoh 
nacTH fl,ajiBHero BocTOxa - jihctbchhh- 
Hbi aMypcxyio, KoMapOBa h oxoTCxyio. 

no OTHomeHHio x Bjiare jihctbch- 
hhhbi ^ajiBHero BocTOxa Ta x>xe mojxho 
pa3nejiHTB Ha rbg rpynnBi, OTjinnaioiHH- 
ecji HH5XHeii sxojiorHHeexoii rpaHHHeii 
b pjmy yBejiHneHH^ xojmnecTBa Bjiarn 
b noHBe: jihctbchhhhbi npHMOpcxaa, 
ojiBTHHCxaa h Jlio6apcxoro cocTaBjiaioT 
nepByio nojiOBHHy Taxoro pjina. A jih- 
CTBeHHHHBi KoMapOBa, oxoTcxafl, aMyp- 
cxaa, TMejiKHa h Ka^Hnepa, 3aMBixaiOT 
ero, ({)0pMHpya thhbi jieca b Henocpen- 

CTBeHHOH 6JIH30CTH CO C(j)aTHOBBIMH 6o- 
JIOTaMH H HpyrHMH H36BITOHHO-yBJia)X- 
HeHHBIMH nOHBaMH. 

J\jlK peJIHXTOBBIX BHHOB JIHCTBCH- 
HHHBI (npHMOpCXOH, OJIBTHHCXOH, JIlO- 
6apexoro) xapaxTepHBi Tax>xe penxne 
ceMeHHBie tohbi, HH3xne noceBHBie 
xanecTBa ceM5iH, cjia6aaxoHxypeHTHO- 
enoeoOHOCTB C HpyrHMH BH^aMH Hpe- 
BeCHBIX H XyCTapHHXOBBIX pacTeHHH. 
CijiopMHpOBaBmHCB b pa3JiHHHBie ne- 
pHOHxi TpeTHHHoro BpeMeHH c 6ojiee 
TenjIBIM H BJia)XHBIM XJIHMaTOM, 3TH JIH- 

CTBeHHHHBi npencTaBjiaioT b HacToainee 
BpeM5i MeHee ycTOHHHByio 5XH3HeHHyio 
4)0pMy h nocTeneHHO coxpainaiOT cboh 
apeajiBi. 06inaji njioiHanb Bcex Tpex 

peHXHX peJIHXTOBBIX BHflOB JIHCTBeH- 

hhhbi ocTaBjiaeT nyTB 6ojiee 20 tbicmh 
rexTapOB hjih MeHee ohhoto nponeHTa 
Bcex jiHCTBeHHHHHBix jiecoB fl,ajiBHero 
BocTOxa. EcTecTBeHHO, hto oth bhhbi 
H yjxnaiOTca He tojibxo b HeiiCTBeHHBix 
Mepax no oxpaHe h 3aiHHTe, ho h b xoh- 
xpeTHBix paOoTax no pacnmpeHHOMy 
BOCnpOH3BOHCTBy JieCOB H3 3THX peHXHX 

bhhob. B HacToainee BpeMa tojibxo jih- 
CTBeHHHHa ojiBTHHCxaa (Larixolgensis 
A.Henry) 3aHeceHa b «KpacHBie xhhth» 
h b cnncox HpeBecHBix nopOH, 3anpe- 
iHeHHBix x py6xe. OcoOchho nenajiBHa 
cyHB6a jihctbchhhhbi JIio6apcxoro (L. x 
lubarskiiSukaez.), nocjieHHHH xoMnaxT- 
HBIH MaCCHB XOTOpOH Ha BopHCOBCXOM 
(lIly(J)aHCX0M) njiaTO BBipyOaeTca pa6oT- 
HHxaMH yceypHHCxoro (jmjmajia «npn- 
Mopexoro jiecHHnecTBa» 6e3 xaxnx-jm- 
6o Mep no bo enpoH3BOHCTBy othx JiecoB. 

BHH006pa30BaHHe JIHCTBeHHHH 
KoMapOBa, oxotcxoh, aMypcxoii, h 
oeoOeHHO TMejiKHa h Ka^Hnepa cb a- 
3aHO e nepHonaMH neTBepTHHHoro 


GISAP 

BIOLOGY, VETERINARY MEDICINE AND AGRICULTURAL SCIENCES 


noxojicmaHHfl h hobbimh nepHO^aMH 

BH^006pa30BaHH«, KOr^a KJIHMaT B 

oiTjejiBHBie 3TanBi no cbohm noxa3a- 
TejniM npn6jin}KajiC3T k eoBpeMeHHO- 
My. 3 th bh^bi npe^CTaBji^iOT co6oh 
6ojiee nporpeccHBHyio }XH3HeHHyio 
(JropMy, ycnenmo KOHKypnpyiOT c #py- 
THMH BH^aMH paCTeHHH H MOTyT, nO- 
CJie yCTOHHHBBIX nO)KapOB, nepBBIMH 
3aHHMaTB ocBo6o^HBmneca TeppHTO- 
pnn. Heo6xOAHMO OTMeTHTB QU\Q 0£HH 
npncnoco6HTejiBHBiH npH3HaK, eno- 
co6cTByK)mnn HCTOpHueexH mojio^bim 
BH^ aM JIHCTBeHHHI^BI yflep5XHBaTB H 

pacniHpflTB cboh apean. 3tot npH3HaK 
CB5i3aH c co3peBaHHeM n paccBinaHneM 
ceivwH jincTBeHHHi^Bi. Kax npaBHjio, y 
peJIHKTOBBIX bh^ob pa3JieT ceMflH npo- 
hcxo^ht b aBrycTe-ceHTa6pe, xor^a 
ceMeHa 3aBncaiOT b eqe 3eneHOM Ha- 
noHBeHHOM noKpOBe n b no^iiecxe, b 
Hepa3Ji05KHBinenca no,a,CTHjixe, n pe#- 
ko /jocTHraiOT ycjiOBHH, cnoco6cTBy- 
eohjhx nx npopacTaHHio. Xojio^octoh- 

KHe BHflBI JIHCTBeHHHIJBI JieT CdVOffl 
pacT^rnBaiOT Ha 6 ojiee £jiHTejn>m>ra 
nepHOA, KOTOpBIH B OCHOBHOM npO- 
hcxo^ht b 3HMHee BpeMJi. BBinaBHine 
Ha choxhbih HacT ceMeHa MoryT no# 
AencTBHeM BeTpa ckojib3htb Ha 60 - 
jiee ^HHTejiBHoe paccTO^HHe, exanjm- 
BaTBca b noHH5KeHHBix MecTax, r^e B 
BeceHHHH nepHOA 6y^eT ^ocTaTOHHO 
bo^bi Rim Hadyxamm h npopacTamm 
ceM^H. OrpoMHBie njioma#H BTOpun- 
HBIX JIHCTBeHHHHHHKOB, nOJIBHBHIHX- 
ca Ha TeppHTOpHH ceBepHBix panoHOB 


^ajiBHero BocTOxa Ha MecTe nnxTOBO- 
ejiOBBix h jjpyrnx jiecoB, o6pa30BaHBi 
HMeHHO 3THMH HCTOpHHCCXH MOJIO^BI- 
MH BH^aMH JIHCTBeHHHH,BI. 

TaxHM o6pa30M, no3HaHne 3axoHO- 
MepHOCTen $HjioreHe3a paCTeHHH no- 
3BOJT5TeT JiyHHie BBiaCHHTB H o6B5TCHHTB 
pa3JIHHH^ B 6HOJIOrHHeCXHX, 3XOJIOTH- 
HeCXHX H JieCOBO^CTBeHHBIX CBOHCTBaX 

jiecoo6pa3yiomHx nopo/j A ajItHero 

BocTOxa, ocHOBHBie npH3Haxn a^anra- 
H,HH pa3HBIX BH£OB JIHCTBeHHHH,BI X CO- 
BpeMeHHBIM yCJIOBH^M cpe^Bi. 
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PHELLODENDRON AMURENSE - 
THE VALUABLE HERB 

G. Gukov, Doctor of Agricultural sciences, Full Professor 
N. Rozlomiy, Ph.D., Associate Professor 
Primorskiy State Academy of Agriculture, Russia 


The brief biological-ecological characteristics of Phellodendron 
amurense-typical representative of the woods of the Far East and the 
only wild-growing cork-carrier of industrial value in Russia is provided 
in article. Medical properties of Phellodendron amurense and the state 
of cultures in the territory of Primorsky Krai are described. 

Keywords: Phellodendron amurense, cork-carrier, expanzite, bee 
plant, «velvet» honey, Phellodendron bast. 
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TyKOB T.B., #-p c.-x. HayK, npcxj). 

P03JI0MHH H.r., ^OlfeHT 
ropHOTae)KHajT CTaHifmi PAH, 

npHMOpCKaa roeyAapCTBeHHaa cejitcKoxcmHCTBeHHafl 
axa/jeMHJi, Pocchh 

B CTarte npuBO^uTca KpaTKaa dHOJioro-OKOJiornuecKaa xapax- 
TepncTHKa dapxaTa aMypCKoro - TurmuHoro npe^CTaBUTejm jiecoB 
AaJitHero BocTOica n e/umcTBeHHoro b Pocchh /tHxopacTymero npo6- 
KOHOca npOMBinuieHHoro 3HaueHHa. OnncaHti Me/tnunHCKne CBOHCTBa 
dapxara aMypCKoro n cocTonmie xyjitTyp Ha TeppHTOpHH npHMOpcxo- 
ro Kpaa. 

KjuoueBbie cjioea: dapxar aMypCKHH, npodxoHOC, 3xcnaH3HT, Me- 
AOhoc, «6apxaTHBiH» Mezt, Jiyd dapxaTa. 

YnacTHHKH KOH(J)epeHn,HH, HaunoHajibHoro nepBeHCTBa no HaynHon aHannTHKe, 

OTKpbiToro EBponencKO-A3HaTCKoro nepBeHCTBa no HaynHon aHannTHKe 


B apxar aMypexHH hbuhctch thiihh- 
hbim npe^CTaBHTejieM CMemaHHbix 
KeApOBO-mHpOKOJIHCTBeHHBIX, nepHO- 
nHXTOBO-HIHpOKOJIHCTBeHHBIX H HIHpO- 
KOJIHCTBeHHBIX ^OJIHHHBIX JieCOB. 3 t 0 
e^,HHCTBeHHBIH B POCCHH ^HXOpaCTymHH 
npodxoHoe npOMBimjieHHoro 3HaneHHH. 
PacTeT oObihho o^hhohho hjih OT^ejiB- 
hbimh rpynnaMH. AepeBO nepBOH bcjih- 
HHHBI, B £OJIHHHBIX MCCTOnOJIO}XeHHHX 

ero BBieoTa moukqt ^ocTHraTB 25-28 m, 
flHaMeTp -1 m. 

Ochobhoh u,eHHOCTBio dapxaTa ^jih- 
TejiBHoe BpeM^r CHHTajiacB xopa, TOHHee 
ee npodKOBBiii cjioh. npodxoByio Kopy 
codupajiH, H3MejiBuajiH h ^eJiajiH 3xe- 
naH3HT - nerKHe npeeeoBaHHBie miH- 
tbi. Ohh He TOHyjiH b Bo^e h odna^a- 
JIH npeBOCXO^HBIMH TenjIO-, 3ByKO- H 
3JieKTp0H30JI«IfH0HHBIMH CBOHCTBaMH. 
B ro^tl «XOJIO£HOH» BOHHBI C CIIIA 
(1950-1960-e ro^Bi) aMepnxaHijBi pa3- 
padoTajiH nporpaMMy CTpOHTejiBCTBa 
aBHaHocifeB, enoeodHBix HaHOCHTB 6 om- 
6oBBie h paxeTHBie yuapBi nonra no Been 
TeppHTOpHH HarneH CTpaHBi. B otbct 
C oBeTCKHH Cok> 3 npumui pemeHHe o 
MacmTadHOM CTpOHTejiBCTBe o6bihhbix 
H aTOMHBIX nO^BO^HBIX JIO/JOK, me b xa- 
uecTBe H30JTHii,HOHHoro MaTepnajia CTan 
npHMeHHTBCH 3KCnaH3HT. B CBH3H C 3THM 
pe3KO B03poc o6bcm noca^OK dapxaTa b 
jiecxo3ax ^ajiBHeBOCTOHHoro pernoHa. 
BbIJIH C03^aHBI X03HHCTBa, eneipiajiH- 
3Hpyi0HTHec5T Ha BBipanTHBaHHH dapxa- 
Ta, BBmeneHBi ^eHOKHBie epe^CTBa Ha 
npoBe^eHne HayuHBix nccjie^OBaHHH, 
onydjiHKOBaHBi MOHorpa(j)HH h mhoto- 
HHCJieHHBie CTaTH od 3TOH pe/fXOH H pe- 
jihktoboh nopo^e. 

Co BpeMeHeM noTpedHO ctb b xope 
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CTana CHH)KaTBca - npoMBimneHHO ctb , b 
tom HHCJie BoeHHaa, nepemna Ha Apyrne, 
donee AoeiynHBie h30jihh,hohhbic Mare- 
pnajiBi. npeKpaTHjiH co3/jaBaTB icyjiBTypBi 
dapxaTa h CTanH MeHBme ero HcnojiB30- 
BaTB. Pydxa dapxaTa aMypCKoro 3anpe- 
meHa, xoth noTpedHO ctb b ero ^peBecHHe 
oueHB BejiHKa. Jlerxaa, CToiixaH k ume- 
hhk), KpacHBaa no ifBeiy h CTpyicrype, OHa 
npnro^Ha npoH3BO,a,CTBa Medejin h ot- 
^ejiouHBix MarepHanoB b BH^e jiymeHHoro 
h eiporaHHoro mnoHa. 

Bapxar- xoponiHH Me/jOHoe, a «dap- 
XaTHBIH» Me^ CO eneifH(J)HHHBIM BKyCOM 
h 3anaxoM HcnojiB3yeTCH npn jieneHHH 
TydepKyjie3a. npHMeHHjiH dapxaT h xax 
TexHHnecKoe pacTeHne - H3 Jiyda nony- 
najiH )xejrryio, a H3 mio/jOB 3ejieHyio 
KpacKy ^jih OKpamHBaHH5i TxaHeii h toh- 
KHX mxyp 5XHBOTHBIX. 

BTOpoe «p05K^eHHe» dapxaTa aMyp- 
CKOrO CB5T3aHO C ero JieKapCTBeHHBIMH 
CBOHCTBaMH, npHHCM JieKapCTBCHHBIM 
CBipBeM ejiyncar noura Bee nacTH ^epeBa 
- xopa, Jiyd, jthctbh, KOpHH, njiOABi. 3 th 
CBOHCTB a 3Hajin h HcnojiB30BajiH adopHre- 
hbi AaJTtHero BocToxa, a Taioxe xopeHHBie 
}KHTejiH Kmaa, Kopeu, 5 Eiohhh. O^HaKO 
bo MHorax TpaBHHxax h enpaBOHHHKax, 
H3^aHHBix Bcero 30-40 neT Ha3a^, dapxaT 
aMypCKHH xax jiexapCTBeHHoe pacTeHHe 
He ynoMHHajiea, xot si no cbohm pa3HOO- 
dpa3HBIM UeJiedHBIM CBOHCTBaM OH M05XeT 
noenopHTB e nereH^apHBiM 5xeHBmeHeM. 

BapxaT aMypexHH HMeeT oneHB 
mnpoxHH xpyr noxa3aHHH ^jhi Jiene- 
HH5i ^H3eHTepHH, TH(j)a, pecnupaTOp- 
hbix HH^exifHH, renaTHTa, paxa HienxH 
MaTXH, BoenajieHHa jierxnx, xocthoto 
T ydepxyjie3a h Tydepxyne3a Jierxnx, 
3X3eMBi, AnadeTa, nenpBi h mhothx ^py- 


rnx dojie3Heii. Kax xHTanexHe mc^hxh 
H cnojiB3yiOT Bee nacTH ydHToro THrpa 
£jui nojiyneHH^ pa3JiHHHBix nexapCTB, 
Tax h b dapxaTe aMypexoM Bee ero eo- 
CTaBjiaioHTHe Haxo^HT npHMeHeHHe b 
M e^HifHHe. HanpHMep, xopHH, oeodeHHO 
Mejixne, odna^aiOT npOTHBOonyxoneBOH 
axTHBHO ctbio . 3eMjiio Boxpyr ^epeBa 
paexanBmaiOT h odpe3aiOT nacTB mcjixhx 
xopHeii, He noBpe5X£aji ^epeBa.KopHH 
OTMBIBaiOT OT 3CMJIH, XHnOTOT He MCHee 
10 MHH B 3MaJIHpOBaHHOH nOCy^e AJia 
nojiyneHHii OTBapa, xoTOpBin nBiOT no 
0£H0H CTOJIOBOH JI05XXC TpH pa3a B JlQUb 

no cue e^bi. 

Kopa dapxaTa nenejiBHO-eeporo 
ifBeTa, TpenTHHOBaTaa, 3jiacTHHHa5i, e 
TOJICTBIM npodxOBBIM CJIOCM, COAep5XHT 
yrneBO^Bi, anxanoHABi, pa3JiHHHBie xhc- 
jiotbi h (j)jiaBOHOH£Bi. Kopy h jiyd dapxa- 
Ta HcnojiB3yiOT jieueHHa pa3JiHHHBix 
rpndxoBBix h HH^exifHOHHBix 3adojieBa- 
hhh, npn BoenajieHHH nonex. 

Jiyd paenojiaraeTca epa3y nocne 
xopBi, HMeeT 5ipxo-}xejiTBiH ifBeT h Bee- 
hoh jierxo OT^enaeTCH ot ^peBecnHBi. B 
ero eocTaBe yrneBO^Bi, eanoHHHBi, anxa- 
jiOH^Bi, CTepOH^Bi, xyMapHHBi h ^ydnjiB- 
HBie BenjecTBa. Handonee axTHBHBiMH 
dHOJIOrHHeCXHMH BenjecTBaMH aBJI5TIOT- 
C a adjIOHHaa XHCJIOTa (7 %), BHTaMHHBI 
C H E (eOOTBeTCTBeHHO 5 H 1,5 %), ea- 
xap (0,1 %) [3]. npHMeHaiOT jiyd npn 
paecTpoiiCTBax nHHreBapeHHH h HepB- 
HOH CHCTeMBI, ^H3CHTepHH, CHH}XeHHOM 
anneTHTe, xojxhbix 3adojieBaHH«x, yM- 
CTBeHHOM nepeyTOMjieHHH, ajuiepran, 
nojiHapTpHTe, bo enaneHHH jiHM^aTHne- 
cxhx y3JiOB h jierxnx, npn aHTHHe, aji^ 
H3rHaHH« napa3HTOB, npn nepenoMax 
xocTeii h 3adojieBaHHHx koukh (b BH^e 


Ma3n). KpoMe Toro, pe3yjiBTaTBi nccjie- 

/JOBaHHH CBH^eTeJIBCTByiOT O TOM, HTO 
Jiy6 6apxaTa nepcnexTHBeH b }xhbotho- 
BO^CTBe [1,2]. 

KojiHnecTBeHHBie noxa3arejiH pa3- 
jihhhbix jieKapCTBeHHBix HacTefi 6ap- 
xaTa H3yneHBi b npHMOpcxofi TCXA 
[4]. HaKonneHHe HanGojiee ijchhoto 
neKapCTBeHHoro CBipBn- jiy6a — 3aBH- 
cht ot pa3MepOB ^epeBBeB: neM 6ojiBine 
^HaMeTp, BBicoTa h oGbcm, tcm 6ojiBine 
Macca Jiy6a. B to 5 ice BpeMn Haxonjie- 
HHe JIHCTOBOH MaCCBI CBH3aHO c B03pac- 
tom flepeBa: neM B3pocnee ^epeBO, TeM 
6ojiBine cyHBeB h jihctbcb. ^ajiBHeHinHH 
c6op 3KcnepHMeHTajiBHoro MarepHajia 
iio3bojiht cocTaBHTB Ta6jiHi^Bi Haxomie- 
hhh 6apxaTOM pa3JiHHHoro jiexapCTBeH- 
HOTO CBIpBH B 3aBHCHMOCTH OT B03paCTa, 
yCJIOBHH MeCTOnpOH3paCTaHH^ H pa3- 
jihhhbix TaKcau,HOHHBix noxa3aTejieii, 
hto Han^eT npaKTHnecKoe npHMeHeHHe 
npH BBipamHBaHHH njiaHTaijHH 6apxaTa 
h pacneTe noTpedHOCTeii b jiexapCTBeH- 
HOM CBIpBe. 

Jly6 3 aroT aB jihb aiOT c pacTymnx 
AepeBBeB o6bihho b coxoboh nepHO#, 
Kor^a npo6KOBBiii cjioh jierKO OT^ejia- 
eTcn ot jiy6a, a Jiy6 - ot ^peBecHHBi. B 
k»khom IIpHMOpBe 3 to HadjinmaeTcn 
c Hanajia hiohh ;jo xoHija hiojih. Eojiee 
paHHHH HJIH 6oJiee n03£HHH c6op KOpBI 
h Jiy6a Be^eT k noBpox^eHHio xaMdira, 
ocjia6jieHHio ^epeBa h ero rndejiH. C6op 
KopBi (BMecTe c jiy6oM) 6ojiee neM Ha 
20%-H OKpy}KHOCTH npHBOAHT K nOJIHO- 
My OTMHpaHHio CTBOJia. Cjie^yeT Taioxe 
noMHHTB, hto pydxa 6apxaTa aMypCKoro 
bo Bcex poccHHCKHx perHOHax fl,aJIB- 
Hero BocTOKa 3anpemena, no3TOMy hc- 
n0JIB30BaHHe 3TOH peJIHKTOBOH nopo^Bi 
b KanecTBe jieKapCTBeHHoro CBipBn bo 3- 
M05XH0 TOJIBKO Ha CndJHaJIBHO BBIpan^H- 
BaeMBix njiaHTai^HMx, npHycajjedHBix 
hjih apeH^OBaHHBix ynacTxax. 

J\jik c6opa KopBi h Jiy6a HcnojiB3y- 
K)T ^epeB^HHBie jionaroHXH. TonopBi, 
H05XH, nHJIKH H ApyTHe MeTaJIJIHHeCKHe 
HHCTpyMeHTBI He,n,onycTHMBi. 

JIhctbh 6apxaTa cjiomiBie, HenapHO- 
nepHCTBie, cynpoTHBHBie, jihihb BHH3y 
BeTOK nacTO onepe^HBie, ^ocTHraiOT b 
^JIHH y 25 CM C 7-17 JIHCTOHKaMH. JIh- 
CTOHKH nOHTH CH^HHe, CMOJIO^y 6ap- 
xaTHCTOonymeHHBie, no3^Hee — noHTH 
rojiBie. Ohh hbjhhotch xoponiHM 6ax- 

TepHI^H^HBIM H npOTHBOTHHJIOCTHBIM 
cpe^CTBOM. Hx npHMemnoT npH ^H3eH- 


TepHH, (|)yHKH,HOHaJIBHBIX paCCTpOH- 
CTBax HepBHOH CHCTeMBi, Heiipo^epMHTe 
h repnece. 

B KanecTBe jieKapCTBa jihctbh 3 a- 
TOTaBjiHBaiOT b nepBoii nojiOBHHe jieTa 
npH cyxon uchoh noro^e. CyrnaT no a 
H aBecoM, b 3aTeHeHHOM MecTe, nacTO 
nepeBopanHBaa. XpamiT b 6yMa>xHBix 
MeniKax b cyxoM MecTe. 

J\jik npHTOTOBjieHHn HacTOn 6 r cy- 
XHX JIHCTBeB 3aJIHBaiOT CTaxaHOM ropn- 
neii bo^bi, khm™ b 3axpBiTofi 3MajiH- 
pOBaHHOH nocy^e Ha boahhoh 6 aHe 2 h, 
oxjia)K^aiOT npH xoMHaraon TeMnepaTy- 
pe, npoi^e5KHBaiOT nepe3 cjioh Mapjin h 

AOBO^HT o 6 bCM £0 HCXOAHOTO. npHHH- 
MaiOT no 1-3 CTOJIOBBIX „ JI05XXH 3 
pa3a b ^eHB #o e^Bi. 

IIjio^bi 6 apxaTa npe^CTaBjiaioT co- 
don nepHBie mapoo6pa3HBie hjih cjier- 
xa rpymeBHflHBie djiecTumHe koct^hkh 
^H aMeTpOM £0 8 mm. Ko)KHija njio^OB 
njioTHan, m^kotb B«3Kan, 3ejieH0BaTaa, 
c xapaKTepHBiM 3anaxoM. IIjioabi ropB- 
Kne, HecBe^o 6 HBie, b xa^oM H3 hhx co- 
^ep5KHTCH 06 BIHHO naTB noHTH nepHBIX 
KanjieBH^HOH ({)OpMBI CeM^H. IIjIOflBI B 
jiecy co3peBaiOT b ceHTn 6 pe h ocTaiOTca 
Ha bctb^x ^o 3aM0p03K0B, nocjie nero 
nacTB nocTeneHHO ona^aeT. 

B i^ejie 6 HBix i^ejiax njio^Bi 6 apxara 

C 06 Hpai 0 T 3peJIBIMH, npOBUJIHBaiOT Ha OT- 
KpBITOM B03^yxe H CyHiaT no HaBeCOM 
hjih b cyniHjiKe npH TeMnepaType 40-50 
°C. npHMeHUIOT KaK aHTHreJIBMHHTHOe 
Cpe^CTBO. njIOABI OXa3BIBaiOT n0JI05XH- 
TejiBHoe AeHCTBHe npH iy6epxyjie3e, no- 
HOCe, (JjyHXI^HOHaJIBHBIX paCCTpOHCTBaX 
HepBHOH CHCTeMBi, 3a6ojieBaHHnx nene- 
hh, jmxopajjxe h 3a^ep)xxe mohh. HacToii 
njio^OB oOjia^aeT aHTHC enTHne cxhmh h 

Ae30£0pHpyi0mHMH CBOHCTBaMH. ErO 
ynoTpeOjimoT npH 3a6ojieBaHHHx )xejiy- 
^OHHO-xHHieHHoro TpaxTa h bo cnajiHTejiB- 
hbix 3a6ojieBaHHHx nojiocTH pTa. 

Ejiaro^apa ninpoxoMy cnexTpy jie- 
xapCTBeHHoro aghctbhh 6apxaT mo>xho 
Ha3BaTB i^ejioii anTexon, cxoHi^eHTpnpo- 
BaHHOH B 0£H0M paCTCHHH. Oh 3aCJiy5XH- 
BaeT toto, hto6bi 3bhotb ^octohhoc Me- 
cto Ha KsmKjiOM ca^OBOM ynacTxe. Pa3- 
MHO)xaeTca ceMeHaMH, nHeBOH nopoc- 
JIBK) H XOpHeBBIMH OTnpBicxaMH. Haflo 
tojibxo noMHHTB, hto 6apxaT ^ByHOMCH 
(xax h oOjiennxa) h njio^Bi o6pa3yiOTca 
tojibxo Ha }xeHCxnx 3X3eMnjBipax. Jlyn- 
rne Bcero pa3MHO)xaTB ero ceMeHaMH, 
xoTopBie paHHeii BecHoii BBiceBaiOT b 
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xoporno o6pa6oTaHHyio h yAoOpeHHyio 
noHBy. 

Cyzoi no jiHTepaTypHBiM CBejieHH- 
RM, C03^aHHBie Ha TeppHTOpHH OBIBHie- 
ro CoBeTcxoro Coio3a 6ojiee 150 jieT 
Ha3afl xyjiBTypBi OapxaTa aMypcxoro 
ycneniHO npOH3pacTaiOT noBceMecTHO 
k)5xh ee jihhhh CaHXT-IIeTep6ypr - Exa- 
TepHHOypr — Tomcx — KpacHOupcx 
— HpxyTex. npH BBipamHBaHHH Ha 
njiaHTaiTHax OapxaTa aMypcxoro cjiejjy- 
eT nOMHHTB, hto oh TenjiojiioOHB, CBe- 
tojho6hb, pacTeT Ha Oorarax h xoporno 
yBjia)XHeHHBix noHBax, ho coBepmeHHO 
He BBIHOCHT 3aCTOHHOrO yBJia5XHeHH^. 
npH C03^aHHH OjiarOnpHOTHBIX yCJIOBHH 
^0)XHBaeT ^o 150-200 JieT. 
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MORPHOLOGICAL FEATURES OF 
PEYER’S PATCHES OF THE SMALL 
INTESTINE OF RATS AFTER INJECTION 
OF CYCLOPHOSPHAMIDE 

E.N. Morozova, Candidate of Medical sciences 
Lugansk State Medical University, Ukraine 

Peculiarities of structure of the Peyer’s patches of the small 
intestine of immature rats after cyclophosphamide injection are studied. 
The author revealed that at the 7th and 30th day the drug shows a 
clear immunosuppressive effect manifested in the reduction of linear 
indicators of patches, emergence of the bifurcated dome, sections of 
arterial hyperemia, aggregates of macrophages - in comparison with 
data on the controlled animals. 

Keywords: Peyer’s patches, small intestine, rats, 

cyclophosphamide, immunosuppression. 
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MOPOOJIOrHHECKHE OCOEEHHOCTH 
JIEHEPOBEIX EJUUIIEK TOHKOH 
KHLLIKH KPEIC nOCJIE BBE^EHHJl 
H,HKJIOOOCOAHA 

Mop030Ba E.H., Karen,. mqjx . HayK, accncTeirr 
JlyraHCKHH rocynapcTBeHHBin mcahijhhckhh yHHBepcrrreT, 
YKpauHa 

H3yuem>i oeodeHHOCTH CTpoeHira nenepOBtix djiameK tohkoh 
KumKH HenojiOB03pejiBix Kptic nocne BBenemra u;HKJio(j)oc(j)aHa. Bbi- 
BBjieHO, hto Ha 7 n 30 cyTKH npenapaT OKa3BmaeT Btipa^ceHHBiH HMMy- 
HOCynpeCCHBHBIH 3(jxj)eKT, KOTOpBIH np05IBJI5ieTCfl B CHH5KCHHH JIHHCH- 
hbix noKa3arejieH djiamex, noBBjieHHH painBoeHHoro Kynona, yuacT- 
kob apTepnajiBHOH rnnepeMHH, arperaTOB MaKpo(j)aroB no cpaBHeHHio 
C naHHBIMH KOHTpOJIBHBIX /KHBOTHblX. 

KjuoneBMe cjioea: nehepoBbi 6 jt 5 uukh, TOHKaa KHmKa, Kpbicbi, 
UHKjiotjtoccJtaH, HMMyHoeynpeccHB. 

YnacTHHK KOHcjiepeHUHH, HaunoHajibHoro nepBeHCTBa no HayHHoii aHamiTHKe, 
OTKpbiToro EBponeiiCKO-A 3 HaTCKoro nepBeHCTBa no HayHHoii aHajiHTHKe 


Tadji.l. 


JlmieiiHbie napaMeTpbi tohkoh khuikh y HenojiOB 03 pejibix Kpbic HHTaKTHon 
h noAonbiTHOH rpynn b pa 3 Hbie cpoKH HadjnoAeHnn nocjie B 03 ^eiiCTBHH 
iuiivio(|)oc(|)aiia M+m (n=36) 


JlHHeHHBie 

napaMeTpbi 

(mm) 

HenojiOB03 

DeJIBie KpBICBI 

7 

cyTKH 

KoHTpOJIB 

30 

cyTKH 

KOHTpOJIB 

90 

cyTKH 

KoHTpOJIB 

fl,JIHHa TOHKOH 
KHHIKH 

710,00 

±20,50 

718,00 

±21,50 

826,00 

±22,50 

836,00 

±40,10 

901,00 

±21,20 

900,00 

±14,40 

Kojihhcctbo 

ns 

16,00 

±0,63 

16,70 

±0,73 

15,80 

±0,52* 

17,00 

±0,28 

18,00 

±0,80 

18,50 

±0,88 

fl,jiHHa IIE 

4,13 

±0,11* 

4,75 

±0,23 

4,04 

±0,15* 

4,49 

±0,22 

5,00 

±0,23 

5,05 

±0,22 

IIlHpHHa IIE 

2,63 

±0,05 

2,83 

±0,14 

2,02 

±0,11* 

2,42 

±0,02 

2,22 

±0,11 

2,23 

±0,12 


npHMeuaHHe: * - AOCTOBepHBie otjih him ot kohtpojibhbix ^aHHBix npu p<0,05. 


O ^hoh H3 modajTBHBix npodjieM ue- 
jiOBeuecTBa Ha nnaHeTe ^BjureTC^ 3a- 
rp^3HeHHe OKpy^aiomeH cpe^Bi, KOTOpoe 
nocTeneHHO rq CTa6HjiH3HpyeT HMMyH- 
Hyio CHCTeMy h xax cnen,CTBHe npHBO^HT 
k pa3pynieHHio }khbbi e opraHH3MBi [5]. 

Khihchhhk y uenoBeKa h )khbothbix 
3aHHMaeT ocodoe MecTO cpe^H BHyTpeH- 
hhx opraHOB Kax 3KOJiorHuecKHH dapBep 
MQyKJXy 3K30reHHBIMH H aJIHMeHTapHBIMH 
BemecTBaMH, odecneHHBaiomHH MHoro- 
o6pa3HBie KOHTaKTBI nHIIteBBIX H HM- 
MyHHBIX BemeCTB, MHKpodHBIX, rpHdKO 
bbix, napa3HTapHBix h Apyrux naroreH- 
hbix h canpo^HTHBix areHTOB c ifejiBio 
coxpaHeHHa onTHMajiBHoro roMeocTa3a 
opraHH3Ma uenoBeKa h )khbothbix. 

ToHKaa KHniKa 3aHHMaeT ijeHTpajiB- 
Hoe MecTO cpe^H opraHOB nHmeBapeHHfl 
C ee MHOrOHHCJieHHBIMH 5KH3HCHHO He- 
oOxoahmbimh (joy HKijHflMH . Ocodoe Me- 
cto 3^ecB BBinojiHaiOT neiiepOBBi djunn- 
KH (LIE), KOTOpBie JIBJUIIOTCfl HaCTBIO HM- 
MyHHoii CHCTeMBi opraHH3Ma [2]. 

YuHTBiBaor BBimenepeHHCJieHHoe 
IfeJIBK) HCCJieAOBaHHOT 5 TBHJIOCB H 3 yHHTB 
Mop(j)OJiorHHecKHe ocoOchhocth IIE 
TOHKOH KHHIKH KpBIC nOCJie BBCACHHfl 
ifHKjio4)oc(j)aHa. 

Padcrra jiBjuieTCfl uacTBio HayuHO- 
Hccjie^OBaTejiBCKOH padoTBi KatjoeApu 
rHCTOJIOTHH, HHTOJTOTHH H 3M6pHOJIOTHH 
T3 « JlyraHCKHH ro cyztapcTBeHHBiH Me^H- 
IfHHCKHH yHHBepCHTeT»: «Oco6jihboct 1 
dy^OBH opraHiB iMyHHo'f Ta eH^OKpHHHOi 
CHCTeM npH iMyHOCTHMyjHiidi Ta iMyHO- 
cynpeci'i» (n,ep>KaBHHH peecTpaifii'HHH 
HOMep 0112U000096). 


MaTepnajibi h mctoabi. Hccjie- 
^OBaHne npoBOAHJiH Ha 36 dejiBix dec- 
nopOAHBix HenonoB03pejiBix KpBicax- 
caMifax Maccoir 210-250 r. JKhbothbic 
dBuiH pa3AejieHBi Ha ^Be rpynnBi no 18 
b Ka>KAOH. JKhbothbim I rpynnbi bbo- 
n,HJIH IfHKJIO(j)OC(j)aH OAHOKpaTHO BHy- 
TpHMBIHieHHO B J\03Q 200 MT/kT. KpBICBI 
II rpynnbi cjiy5KHjiH KOHTpojieM. flocne 
BBIBe^eHH5T 5KHBOTHBIX H3 3KCnepHMCHTa 
Ha 7, 30, 90 cyTKH BBmejmiH TOHKyio 
KHHiKy. H3Mep^jiH ee AJiHHy, a tslkhkq jih- 
HeiiHBie pa3MepBi h kojihhcctbo 1TE. Tlo 
CTaH^apTHOH MeTO^HKe H3rOTaBJIHBaJIH 
rncTOJiorHHecKHe npenapaTBi, OKpaniH- 
BaJIH HX reMaTOKCHJIHH-303HHOM. flpH 
nOMOHJH aBTOMaTH3HpOBaHHOrO MOp- 
({)OMeTpHHecKoro KOMnjieKca H3MepJiJiH 
Mop(j)OMeTpHHecKHe napaMeTpBi IIE, 

nOACHHTBIBaJIH KOJIHHCCTBO XRQp Ha e^H- 


HHify nnoma^H npenapaTa (1000 mkm 2 ) 
b Kynone, repMHHaTHBHOM ifeHTpe h 
nepH(j)epHHecKOH 30He jiHM^aTHnecKHx 
y3ejiKOB, a TaK5Ke b Me»cy3ejiKOBOH 30He 
IIE. OdpadoTKy ifH(j)poBBix ^aHHBix 
npOBO^HJiH c noMonjBio nporpaMMBi 
«Statistica» (onpeAenajiH t-KpHTepnii 
CTBIO^eHTa, ^OCTOBepHBIMH CHHTaJIH 
OTJIHHH^ C ypOBHeM 3HaHHMOCTH npH 

p<0,05). 

Pe3yjibTaTbi nccjieAOBaHHH. Ilocjie 
BBeAeHHa ifHicjio4)oc(j)aHa y HenojiOB03- 
pejiBix KpBic Ha 7, 30 h 90 cyTKH Hadjuo- 

ACHH5T ^JIHHa TOHKOH KHHIKH npHdjIH5Ka- 
JIHCB K KOHTpOJIBHBIM napaMCTpaM. UOR 

bjih^hhcm HMMyHOcynpeccopa y >khbot- 
hbix (j)opMa, MecTopacnojioiKeHHe neii- 
epOBBix djumieK b CTeHKe tohkoh khih- 

KH CXO^HBI C AaHHBIMH B KOHTpOJIBHOH 

rpynne. JlHM(j)aTHHecKHe y3ejiKH Tpy^HO 
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Ta6ji.2. 


Mop^OMeTpHnecKHe napaMeTpbi IIE tohkoh khuikh y HenojiOB03pejibix miBOTHbix HHTaKTHoii h noaonbiTHoii rpynn 
b pa3Hbie cpoKH Ha6jiiOAeHHH nocjie bo3achctbh5i iuiKjio(|)oc(|)aiia M+m (n=36) 


JiHHeiiHBie napaMeTpbi 
(mkm) 

HenojiOB03pejiBie kpbicbi 

7 

cyTKH 

KoHTpOJIB 

30 

cyTKH 

KOHTpOJIB 

90 

cyTKH 

KoHTpOJIB 

BBICOTa JIHM^aTHHeCKHX 
y3ejiKOB 

964,00 

±15,70 

973,00 

±27,20 

781,00 

±12,40* 

978,00 

±31,53 

997,00 

±31,30 

998,00±38,34 

IIlHpHHa JIHM(J)aTHHeCKHX 
y3ejiKOB 

611,00 

±11,70* 

686,00±24,40 

887,00 

±29,00* 

960, 00±4 1,61 

745,00 

±23,40 

753,00±30,00 

BBICOTa repMHHaTHBHBIX 
IjeHTpOB 

524,00 

±14,70 

538,00±23,90 

445,00 

±19,90* 

661,00±33,02 

484,00 

±14,90 

488,00±14,05 

IIlHpHHa repMHHaTHBHBIX 
I^eHTpOB 

335,00 

±18,70* 

530,00±27,50 

469,00 

±22,70* 

737,00±42,65 

502,00 

±21,40 

513,00±25,25 

BBICOTa MOKy3eJIKOBBIX 30H 

398,00 

±14,90 

410,00±20,40 

408,00 

±11,70* 

430,00±18,36 

377,00 

±16,00 

379, 00±1 9,03 

IIlHpHHa Me)Ky3eJIKOBBIX 
30H 

305,00 

±10,20* 

315,00±18,40 

358,00 

+11,40* 

408,00±19,20 

379,00 

±15,60 

383,00±17,03 


IIpHMeHaHHe: * - /jocTOBepHBie otjihhha ot kohtpojibhbix ^aHHtix npH p<0,05. 


Ta6ji.3. 


KojiHHecTBO a^ep KjieTOK Ha eAHHHpy luiomaui (1000 mkm 2 ) b pa3Hbix 30Hax IIE tohkoh khuikh y HenojiOB03pejibix 
^KHBOTHbix HHTaKTHoii h no^onbiTHOH rpynn Ha 7, 30, 90 cyTKH nocjie B03,neHCTBHH iuik\io(|)oc(|)aiiOM M+m (n=36) 


30HBI JIHM(j)aTHHeCKHX 
y3ejiKOB 

HenojiOB03pejiBie kpbicbi 

7 

cyTKH 

KOHTpOJIB 

30 

cyTKH 

KOHTpOJIB 

90 cyTKH 

KOHTpOJIB 

Kynoji 

0,53± 

0,01* 

0,61± 

0,03 

0,39± 

0,01* 

0,47± 

0,03 

0,55± 

0,02 

0,54± 

0,02 

repMHHaTH-BHBIH IJCHTp 

0,61± 

0,01* 

0,68± 

0,03 

0,54± 

0,01* 

0,72± 

0,03 

0,70± 

0,02 

0,73± 

0,03 

IlepH^epH-HecKaa 30Ha 

0,60± 

0,03* 

0,66± 

0,01 

0,43± 

0,01* 

0,53± 

0,03 

0,70± 

0,01 

0,68± 

0,02 

Me5Ky3ejiKOBan 30Ha 

0,55± 

0,03* 

0,60± 

0,02 

0,42± 

0,02 

0,46± 

0,02 

0,50± 

0,02 

0,50± 

0,02 


IIpHMeHaHHe: * - flocTOBepHBie otjihhhh ot kohtpojibhbix ^aHHBix npH p<0,05. 



Phc. 1. Kynoji jiHM^aTHnecKoro y3ejiKa HenojiOB03pejioii Kpbicbi Ha 7 (a), 30 
(6) h 90 (b) cyTKH nocjie bo3achctbhh iuiKio(|)oc(|)aiia. 

OnpacKa: reMaTOKCHjiHH-303HH. npiiojiii/hemie: Zoom 132. OObeKTHB.* Plan C 

N 60 x /0.25oo/-/FN22. 


#H(j)(])epeHijHpyK>Tc;i h npaKTHnecKH He 
BBiCTynaiOT Ha# noBepxHOCTBio cjih3h- 
ctoh o6ojiohkh, noaTOMy j\im bbiubjic- 
hhh IIE 6biji pa3pa6oTaH h HcnojiB30BaH 
«Cnoci6 BHJiBjieHHfl iMyHHoro anapaiy 

TOHKOl KHHIKH H JHM(j)aTHHHHX By3JliB 

cepe^ OTonyiOHHx TKaHHH» [3]. 

Y HenojiOB 03 pejiBix )khbothbix Ha 7 
h 30 cyTKH Ha 6 jHOAeHH 5 i nocjie B 03 #eH- 

CTBH 51 I^HKJIO({)OC$aHa KOJIHHeCTBO, £JIH- 
Ha H HIHpHHa IIE CHH5KaJIHCB Ha 4,19%, 
13,05%, 7,07% H 7,06%, 10,02%, 
16,53% cooTBeTCTBeHHO no cpaBHe- 

HHK) C KOHTpOJIBHBIMH ^aHHBIMH (Ta6jl. 

1). K 90 cyTKaM Ha6jno^eHHH jiHHeiniBie 
napaMeTpBi npH6jiH)KajiHCB k ^aHHBiM 
HHTaKTHBIX KpBIC. 

IIpH HCCJie^OBaHHH THCTOJIOTHHe- 
ckhx npenapaTOB IIE tohkoh khhikh bbi- 

5TBHJIH, HTO OHH COCTOUT H3 CKOnjieHHH 
JIHM(J)aTHHeCKHX y3CJIKOB H ^H(J)$y3HOH 
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Phc. 2. CKomiemie arperaTOB MaKpo^aroe b pa 3 Hbi 30 Hax IIE 
HenojiOB 03 pejibix Kpbic Ha 7 (a), 30 ( 6 ) h 90 (b) cyTKH nocjie bbc/jchhh 
iuiK\io(|)oc(|)aiia. OicpacKa: reMaT 0 KCHjiHH- 303 HH. npiiojiii/heime: Zoom 132. 
OObeKTHB: Plan C N 40 x /0.25oo/-/FN22. 



Phc. 3. AprepiiajibnaH riiiiepervniH b TKaHH IIE HenojiOB03pejibix Kpbic Ha 7 (a), 30 
(6) h 90 (b) cyTKH nocjie BBeaeHHH iuiKJio(|)oc(|)ana. OKpacna: 
reMaT0KCHjiHH-303HH. n piiojiii/heime: Zoom 132. OSbckthb: Plan C N 
40 x /0.25oo/-/FN22. 


JIHM(j)OH£HOH TKaHH. JlHM(j)aTHHeCKHe 
y3enKH pacnonarajiHCB b o/jhh pn# b 
npe^ejiax cjih3hctoh o6ojiohkh opra- 
Ha, HTO COOTBeTCTBOBaJIO pe3yjIBTaTaM, 
nojiyHeHHtiM b kohtpojibhoh rpynne. 
KjieTOHHBIH COCTaB KaneCTBCHHO He OT- 
JIHHaJICH OT nOKa3aTeJieH HHTaKTHBIX 
5KHBOTHBIX, B OTJIHHHH OT KOJIHHCCTBa 
n/jep KjieTOK Ha eflHHHijy njioma/jH npe- 
napaTa. 

Ha 7 cyTKH Ha6jno^eHH5i y Heno- 
JI0B03peJIBIX KpBIC JIHHCHHBie pa3MepBI 
BBICOTBI JIHM^aTHHeCKHX y3eJIKOB, HX 
repMHHaTHBHBIX I^eHTpOB H Me5Ky3eJI- 
KOBBIX 30H yMeHBHiaJIHCB Ha 0,92%, 
2,60% h 2,93%, a hihphhbi (Ta6n. 2) 
CHH^cajiHCB Ha 10,93%, 36,79%, 3,17% 

COOTBeTCTBeHHO. KoJIHHeCTBO a^ep KJie- 
tok Ha e^HHHi^y nnoma^H npenapaTa b 
o6jiacTH Kynona, repMHHaraBHoro ijeH- 
Tpa, nepH({)epHHecKOH 30 hbi h Me»cy3eji- 
koboh 30hbi 6bijio MeHBHie noKa3aTejieH 
HHTaKTHBIX KpBIC Ha 13,11%, 10,29%, 
9,09% H 8,33%. 

K 30 cyTKaM HaOjuo^eHHa BBicoTa 
JIHM^aTHHeCKHX y3eJIKOB, HX repMH- 
HaTHBHBIX IieHTpOB H Me5Ky3eJIKOBBIX 
30H CHH^canacB Ha 20,14%, 3,68% h 
5,12%, a niHpHHa - Ha 7,60%, 36,36% 
h 12,25%. KojinnecTBO a^ep kjictok Ha 
e^HHHijy nnoma^H npenapaTa b oOnacTH 
Kynona, repMHHaTHBHoro ijempa, Me- 
}Ky3eJIKOBOH 30HBI H nepH(j)epHHeCKOH 
30hbi yMeHBHiajiocB Ha 17,02%, 25,00%, 
8,70% h 18,87% no cpaBHemno c koh- 
tpojibhbimh ^aHHBiMH (Ta6n. 3). Ha 90 
cyTKH Ha6jno£eHH5i Bee noKa3aTejiH 
npH6jiH5KajiocB k kohtpojibhbim napa- 
MeTpaM. 

MHKpocKonHHecKoe Hcene^OBaHHe 
noKa3ajio, hto noene bbcachhh ijhkjio- 
({joe^aHa y HenojiOB03pejiBix KpBie He- 
pe^KO BCTpenajiHCB JIY e pa3£BoeHHBiM 
KynOJIOM (pHC. 1). B03M05KH0, ^aHHBie 
H3MCHCHIHI CBH3aHBI C TCM, HTO BBQJXQHIIQ 
bbicokoh ao3bi HMMyHOcynpeccopa OKa- 
3BIBaJIO BJIH9HHe Ha npOIieCCBI HX ())OpMH- 
pOBaHIW. 

Ha (jooHe neicy cctbchho co3£aHHoro 
HMMyHO#e(j)HIJHTHOrO COCTOUHHH B HB 
TOHKOH KHHIKH Ha 7, 30 H 90 CyTKH Ha- 
Omo/jemra (pnc. 2), no epaBHeHHio e hh- 
TaKTHoii rpynnoH, 6bijih bbmbjichbi e#H- 
HHHHBie, OKpymOH (JlOpMBI o6pa30BaHH5I. 
Ohh coctomjih H3 9-10 KpynHBix kjictok, 
OHTOnjia3Ma KOTOpBIX OKpaiHHBaJiaCB B 
6jie^H0-p030BBiH u,BeT h OKpyKana neH- 
TpanBHO paenojio}KeHHoe a^po OBajiBHOH 


(J)OpMBI. ^aHHBie CKOnjieHH^ BBMBJHI- 
JIHCB B pa3HBIX 30HaX HB H TpaHHHHJIH 
e jihm^) ou,HTaMH Ha pa3HBix 3Tanax £H(j)- 
(J)epeHH|HpOBKH H peTHKyjIUpHBIMH KJICT- 
KaMH. npHHeM pa3MepBI HX yBeJIHHHBa- 
iotch Ha 30 cyTKH, a kojihhcctbo Ha 90 
cyTKH nocjie BBe^eHHa ipncjio(j)oc(j)aHa. 
YHHTBiBaa ^aHHBie jiHTeparypBi mouk- 
HO npeAnOJI05KHTB, HTO 3TO CKOnjICHHH 

MaKpo^aroB. npn 3tom cjie^yeT no#- 


nepKHyTB, hto aHajiorHHHBie CKonjieHHa 
6 bijih onHcaHBi C. Frieke-Kuper (2006) b 
nB tohkoh khhikh KpBie nopo/jBi Wistar 
npH BHyTpHCTeHOHHOM BBC£CHHH 6aKTC- 
pnajiBHoro nenTH^oraHKaHOBO-nojiHca- 
xapn^Horo KOMnjieKca, a TaK^ce bo BpeMn 
nceB£OTy6epKyjie3HOH hh^ckithh y ko3 
[4]. ^.A. Hjibhh (2011) yTBepiK^aeT, hto 
arperaTBi MaKpo^aroB Moryr cbh^ctcjib- 
CTBOBaTB o peajnmipiH KOMneHcaTOpHO- 
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npHcnoco6HTejiBHBix peaicipiH, HanpaB- 
JieHHBIX Ha H30JT5TITHK) H 3JIHMHHaU,HK) 
Hy}KepOAHoro areHTa [1]. 

Cne^yeT otmcthtb npH BBe^eHHH 
ipncjio(|)oc(j)aHa y pa^a HenonoB03pejiBix 
KpBic Ha 7, 30 h 90 cyncn b TKaHH IIE 
Ha6jno^aeTC5T apTepnajiBHan rnnepeMmi 
(pHC. 3), KOTopaa Mo^ceT 6 bitb CB5i3aHa c 
pa3BHTneM BOcnauHTejiBHoro npoijecca 
B TOHKOH KHHIKe Ha (jiOHe HMMyHOCy- 
npeCCHBHOrO COCTOUHmi. 

Heo6xO^HMO OTMeTHTB, HTO CHTHKCHHe 
BymeyKa3aHHBix noKa3aTejieii, a Taioxe 
MOp(j)OJTOrHHeCKHe H3MeHeHHH BBWBJieH- 

HBie Ha 7 h 30 cyncn nocjie bo3^,chctbhh 
iTHKjro(jooc(|)aHa Moryr 6bitb CBjmHBi c 
BBipa^CeHHBIM HMMyHOCynpeCCHBHBIM 

AencTBHeM iTHKjio(jooc())aHa Ha IIE toh- 
KOH KHHIICH. K 90 CyTKaM KOJIHHeCTBO h 
JIHH eHHBie pa3MepBI IIE npH6.JIH5KaJIHCB 
K KOHTpOJIBHBIM napaMCTpaM. ^aHHBie 
H3MeHeHH5T CBHJjeTeJIBCTByiOT O TOM, HTO 
HMMyHHBiH annapaT cnocodeH a^anra- 
pOBaTBCa K AeHCTBHIO IJHKJIO(})OC(j)aHa. 
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MOPOOMETPHil H 

PEHTTEH0BA30TPAcDHiI OCHOBHbIX 
APTEPHH B OEJIACTH nJIIOCHbl H 
nAJIbH,EB y OBELI, AK5KAHKCKOH 
MilCO-UIEPCTHOH nOPO^bl 

)Ky6aHTaeBa A. 1 , ^OKTOpaHT 
Tema A. 2 , fl-p BeTepuHap. HayK, npotj). 

LLIooh X.-A 3 , A-p BeTepHHp. HayK, npotj). 

AneKemeB A 4 , KanR. BeTepHHap. HayK, ^oijeHT 
KocTaHaiiCKHH rocynapCTBeHHBiii yHHBepcHTeT hm. A. 
EaihypcbiHOBa, KaaaxcTaH 1 ’ 2 
JLmmjHrcKHH yHHBepcHTeT, TepMaHmr 3 
3 ana,zjHO-Ka 3 axcTaHCKHH arpapHO-TexHHuecKHH yHHBepcHTeT 
HMeHH )KaHrHp xaHa, Ka 3 axcTaH 4 


B CTaTte npHBeaem>i pe 3 yjit>Tan>i nccjieaoBaHHH MOp^OMeTpnue- 
ckhx noKa 3 arejien anaMeTpa ochobhbix apTepnn nx xo a n BeTBjieHne b 
odjiacTH nmocHBi y OBeu aioKanKCKon Maeo-mepCTHon nopoati. 3 HaHne 
pacnoji 05 KeHHa n B 3 aHMOpacnojio^ceHna, aHaTOMnuecKux o 6 pa 30 BaHnn 
b odjiacTH nmocHBi, b tom HHCJie, ochobhbix apTepnn, no 3 BOJi 5 iK)T npo- 
BO^HTB pa 3 pe 3 BI H BCKpBITH» THOHHO-HeKpOTHHeCKHX npOIteCCOB. TaK- 
-jkq Haao yuHTBiBaTB aHaroMHio ochobhbix apTepHH npn pa 3 pa 6 oTKe to- 
hck bbc^chhh htjibi ajih HHTpaBacicyjiapHoro BBejtemui jieKapCTBeHHBix 
cpeacTB b o 6 jiacTH nmocHBi npn kohbithoh thhjih y OBeu. 

KjuoHeBbie cjioea: Obucbojictbo, KonBiTHaa thhjib, MOptjiOMe- 
TpHH, peHTreHOBa3orpa(^Ha 

Y HacTHHKH ko n (J) ep e n u h h , HaunoHajibHoro nepBeHCTBa no nay h non aHamiTHKe, 
OTKpbiToro EBponeiicKO-AsHaTCKoro nepBeHCTBa no HayHHoii aHajiHTmce 


B eeaeHHe: Pa3BOAHMan b 3ana£HO- 
Ka3axcTaHCKoii odjiacra aK5KauK- 
CKan nojiyTOHKOpyHHaa nopo/ja OBeif 
CHHTaeTca caMoii nepcneKTHBHoii, h 
o/jhoh H3 Haudojiee peHTadejiBHBix b 
A aHHOM pernoHe b MacomepCTHOM ot- 
HomeHHH [1,2]. 

O^HaKO, HeKOTOpbie xupypTHuecKue 
3a6ojieBaHH^ mujieKijHOHHoro xapaKTe- 
pa, B TOM HHCJie KOnBITHaa THHJIB, BBI- 
3BiBaiOHtaa xpOMOTy y }khbothbix, hb- 
JIHeTCH CHJIBHCHIHHM (JiaKTOpOM CHH}Ka- 
KHIJHH MJICOmepCTHyK) npOJtyKTHBHOCTB 
y OBeif. AaHHaH naTOJiormi xapaKTepH3y- 
eTca thhjio cthbim pacna/jOM kohbithoto 
pora h HapymeHHeM poroo6pa30BaHHn. 
3a6ojieBaHHio noABepraiOTca obijbi Bcex 
B03pacT0B, ho name mojio^bic, b jnodoe 
BpeMa ro^a. 

3to 3a6ojieBaHHe y OBeif conpoBO- 

}K^aeTCa OCJIO)KHeHHBIM THOHHO-THH- 
JIO CTHBIM nOAO^epMaTHTOM nOAOmBBI. 
Kax OTMeuaiOT lIIecTaKOB B.H. h 5Ikob- 
jieBa JIT. [3,4], c mutkhx TKaHen naro- 
jiorHuecKHH npoijecc nepexo^HT Ha Ha- 
xoA^niteeca b 3thx odjiacTux apTepnajiB- 
HBie cocyABi. 


JieueHHH KOnBITHOH THHJIH y 
OBeif npe^jiO}KeHO mhoto pa3JiHHHBix 
MeTO^OB H Cpe^CTB. O^HaKO, OCHOB- 
hbim ycjiOBHeM ycnemHoro jieneHHii npn 
0CJI05KHCHHBIX nOpa5KCHH5IX HBJIHeTCH 

TmaTejiBHa^ xupyprauecKaa odpadoTKa 
KOnBITeif B COHeTaHHH C COBpeMeHHBIMH 
jieKapCTBeHHBiMH npenapaTaMH. IIosto- 
My npn jieueHHH npn jieneHHH kohbit- 
HOH THHJIH, 3HaHHe aHaTOMHH OCHOBHBIX 
apTepnaJIBHBIX COCy^OB B flHCTaJIBHBIX 
OT^ejiax KOHeHHOCTeii, Kpaime Heodxo- 
AHMO [5, 6]. 

B cbh3h c 3 thm nepe^ HaMH dbuia 
nocTaBjieHa cjie^yiomaii ijejiB - Ha 
ocHOBaHHH peHTreHorpa(])HHecKoro h 
MO p^OMeTpHHeCKOTO HCCJieAOBaHHH 
AHCTaJIBHBIX OT^eJIOB KOHCHHOCTCH 

OBeif aK5KaHKCKoii nopo^ti ^aTB 6ojiee 
TOHHoe pacnoji05KeHHe h B3aHMOpa- 
cnoji05KeHHe ochobhbix apTepnajiBHBix 
cocy^OB OTHOCHTejiBHO Apyrnx aHaTO- 
MHuecKHx o6pa30BaHHH y OBeif b o6- 

JiaCTH njIIOCHBI. 

MaTepnajiOM HccjieAOBaHHH cjiy- 
»CHJIH ^HCTaJIBHBie OT^CJIBI TB30BBIX KO- 
HeHHOCTeii OBeif aK^aHKCKoii nopo^Bi, 


B3HTBie Ha 6oiiHe TOO «l3AeHic» Tacxa- 
jihhckoto paiioHa. 

Flo odmenpHHOTOH mcto^hkc (A.O. 
KjiHMOBa h A.H. AKaeBCKoro) o6bihhoto 
tohkoto npenapHpOBaHHa h peHTreHO- 
Ba3orpa(f)HH. B KauecTBe KOHTpacTHOH 
MaccBi npn 3ajiHBKe cocy^OB npHMeH^jiH 
CypHK CBHHIfOBBIH. K nOJiyHCHHOH B3BC- 
CH ^odaBJiajIH CepHO-KHCJIBIH 6apHH. 
HHBeKifHio cocy^OB Ha rpy^HOH kohch- 
HOCTH KOHTpacTHOH MaCCOH npOBOAHJIH 
uepe3 cpe^HHHyio apTepnio. 

Mop(j)OMeTpHHecKHe noKa3aTejiH 
OCHOBHBIX apTepHH njIIOCHBI npOMepBI 
CHHMajiH no odmenpHHUTOH mctoahkc c 
H cnojiB30BaHHeM itnpKyjia, MeTajuiHue- 
CKOH MHJIJIHMeTpOBOH JIHHCHKH. 

Pe3yjibTaTbi: B pe3yjiBTaTe Ha- 

mnx HCCJie^OBaHHH ycTaHOBjieHO, hto 
OCHOBHOH MarHCTpaJIBIO, KpOBOCHad- 
5KaiOHteH odjiacTB njnocHBi y OBeif cjiy- 
)kht ^opcajiBHaa njiiocHeBaa apTepna 
(a. metatarsalis dorsalis) (pncyHOK 1-1). 

AwaMeTp ^opcajiBHoii njiiocHeBoii 
apTepHH b npOKCHMajiBHOM ynacTKe 
njnocHBi cocTaBjiaeT 2,28±0,01 mm. IlpH 
3 tom KOJiedaHHJi flnaMeTpa ^aHHoro co- 
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06jiacTt iuiiochbi y OBeir CHa65xaeT- 
c a KpOBBio, Taioxe h bctbhmh apTepHH 
catena (a. saphena) - AnaMeTp 2, 4-2, 8 
mm. Korapan Ha ypOBHe cepe^HHBi aep- 
Hcarejin TapaHHOH kocth acjihtch Ha 
Me^najiBHyio h jiaTepajiBHyio njiaHTap- 
HBie apTepHH. Y npoxcHMajiBHoro KOHna 
nmocHeBOH kocth Me^HajiBHaa njiaHTap- 
Han apTepna nepexoAHT b noBepxHOCT- 
Hyio Me^HO-njiaHTapHyio nmocHeByio 
apTepHio, (a. metatarsea medio-plantaris 
superficial is) - AnaMeTp b npoxcHMajiB- 
hoh nacTH nmocHBi 1,73±0,02 mm h b 
AHCT ajiBHOH nacTH nmocHBi 1 ,47±0,04 mm 
npH JIHMHTe COOTBeTCTBeHHO 1,5- 1,9mm h 
1,3 -1,6mm, r^e Cv=3,92%,(p<0,01), h Cv= 
3,15%, (p<0,01) (Ta6jiHira 1). IIoBepx- 
HOCTHaa Me^HO-njiaHTapHaa iunocHeBan 
apTepnn BMecTe c oahohmchhbim HepBOM 
b o6jiacTH nmocHBi HfleT noA ray6oxoH 
(jracHHen b ncejioOe, o6pa30BaHHOM MencAy 
Kpa5TMH CyX05KHJIHH DiyOOKOrO CrH6aTeJT5T 
nanBireB h cpe^HeH mokkocthoh mbihihbi. 

B HH^cHen Tpera nmocHBi k yxa3aH- 
hoh apTepHH h HepBy npHCoeAHHneTCH 
h o6man nnaHTapHaa MeAnajiBHan najiB- 

Ta6ji.l. 


CTaTHCTHnecKHe noKa3aTejiH awaMeTpa ochobhmx apTepHH 
b oSjiacTH iijiiociibi h naibucB Ta30Boii kohchhocth (mm) 


Ha3BaHne 

apTepHH 

n 

Lim 

x ± Sx 

a 

Cv 

1 

2 

3 

4 

5 

6 

06man AOpcajiBHan njiiocHeBan 
apTepHH (Ha ypOBHe BepxHeii TpeTH 
njHOCHBI) 

8 

2, 0-2, 5 

2,28 ± 
0,01 

0,05 

2,21 

06man AOpcajiBHan njiiocHeBan 
apTepHH (Ha ypOBHe hkhchch TpeTH 
njHOCHBI) 

8 

1,8-2, 3 

2,14 ± 
0,01 

0,04 

2,74 

IIoBepxHOCTHaH mcaho- 
njiaHTapHan njiiocHeBan apTepHH 
(Ha ypOBHe BepxHeii TpeTH 
njHOCHBI) 

8 

1,5-1, 9 

1,73 ± 
0,02 

0,06 

3,92 

IIoBepxHOCTHaH mcaho- 
njiaHTapHan njiiocHeBan apTepHH 
(Ha ypOBHe hh5khch TpeTH 
njHOCHBI) 

8 

1,3-1, 6 

1,47 ± 
0,04 

0,01 

3,15 

^HCTajiBHan njiiocHeBan 
apTepnajiBHan Ayra 

8 

1,7-2, 2 

2,21 ± 
0,01 

0,04 

2,74 

IljiaHTapHaH njiiocHeBan 
jiarepajiBHan apTepHH 

8 

1,2- 1,4 

1,37 ± 
0,12 

0,027 

19,7 

06man AOpcajiBHan najiBiieBan 
apTepHH 

8 

1,5-1, 7 

1,63 ± 
0,07 

0,05 

3,06 

MeAHajiBHan AOpcajiBHan apTepHH 
3-ro najiBAa 

8 

1,4- 1,7 

1,57 ± 
0,12 

0,03 

2,91 

JlaTepajiBHan AOpcajiBHan apTepHH 
4-ro najiBija 

8 

1,3-1, 5 

1,42 ± 
0,02 

0,03 

2,11 
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cy^a cocTaBjiaiOT 2, 0-2, 5 mm Cv= 2,21%, 
(p<0,05). 

B flHCTajiBHOM ynacTxe njiiocHBi ah- 
aMeTp ^opcajiBHoii mnocHeBOH apTepHH 
xojieOjieTcn ot 1,8-2, 3 mm. B cpe^HeM, 
b ^aHHOM ynacTxe AnaMeTp apTepHH co- 
CTaBjiaeT 2,14 ± 0,01mm, Cv= 2,74%, 
(p<0,01). fl,opcajiBHaa njiiocHeBan apTe- 
pHH HBjineTcn npOAOJHKeHHeM ^opcajiB- 
hoh apTepHH CTonBi y OBeij. Ha ypOBHe 
BepxHero xoHija HHHCHeii TpeTH nmocHBi 
apTepHH paenojiaraeTcn Ha noBepxHOCTH 
cyxo5KHjiHH najiBijeBBix pa3TH6aTejieH. 

B ^aHHOM ynacTxe apTepHH Han6o- 
nee AOCTymia onpe^enemoi nyjiBca 
h BHyTpHapTepnajiBHOH HHbeKi^HH. Tax 
xax 3j\QCb (j)acijHH, noxpBiBaiOHTaa ee, 
HMeeT xapaKTep 6ojiee tohkoto jiHCTxa, 
HeM B npOKCHMaJIBHOH HaCTH njHOCHBI. 

^opcajiBHan nniocHeBaa apTepHH 
oOecneHHBaeT Kp0B0CHa65xeHHe m enc- 

KOCTHOH Cpe^Heil MBIHIITBI H CyXOHCHJIHH 

mbihiij, ^eiiCTByiOHTHx Ha najieij. Ot Hee 
OTBeTBjiaeTca nniocHeBaji AOpcajiBHan 
cpeAHnn h npoOoAaiomaH njiiocHeBan 
apTepHH. 


HeBan BeHa (v. digitalis plantariscommunis 
medialis). Ha ypOBHe HH5KHero xoHija 
nmocHBi apTepHH nepexo^HT b o6myio 
Me^najiBHyio nnaHTapHyio najiBije- 
Byio apTepHio (a. digitalis plantaris 
communis medialis). 

JIaTepajiBHaa njiaHTapHan apTepHH 
(a. plantaris lateralis) - A^aMeTp 1,2- 
1,4 mm) ^HCTajiBHoro KOHija 3anjnocHBi 
bbixoaht H3-noA (jiacAHH, nepexoAHT 
Ha jiaTepo-njiaHTapHyio noBepxHO ctb 
nmocHBi (pHcyHox 1-2). 3aTeM OHa 
nepexo^HT b nnaHTapHyio nniocHeByio 
JiaTepajiBHyio apTepHio (a. metatars alis 
plantaris lateralis). ^naMeTp ee xojie- 
OjieTcn b npe^enax 1,0- 1,2 mm. 

B flHCTaJIBHOH TpeTH njHOCHBI B CO- 
CTaBe coeyAHCTO-HepBHoro nynxa 3Ta 
apTepHH H^eT b 5xejio6e, o6pa30BaHHOM 
jiaTepajiBHBiMH xpanMH rnyOoxoro cth- 
OaTejin najiBireB h cpe^HeH mchckocthoh 
mbihiitbi. 

Ha 2-3 cm BBime AHCTajiBHoro yroji- 
merora nmocHBi njiaHTapHan njiiocHeBan 
jiarepajiBHan apTepHH ynacTByeT b o6pa- 
30BaHHH ^HCTajiBHOH nmocHeBOH apTe- 
pnaJIBHOH AyrH (pHCyHOK 1-3). 

Hn5xe ^yrn apTepHH npnoOpeTa- 
eT 6 ojibhioh ^HaMeTp - 2,21±0,01 mm b 
cpe^HeM no rpynne, npn jihmhtc coot- 
BeTCTBeHHO 1,7-2, 2mm, r^e Cv=2,74%, 
(p<0,05) h flanee AHCTajiBHO nepexo^HT 
b o6myio JiaTepajiBHyio najiBireByio ap- 
TepHio. 

FjiaBHoii apTepneii, nKTaiomeii 
oOjiacTB najiBi^eB Ta30Boii kohchho- 
cth obh,bi, HBjineTCH o6iiraH ^OpeaJIB- 
Haa najiBireBaa apTepHH, (a. digitalis 
dorsalis communis) (pncyHOx 1-4). ^na- 

MeTp oOmeii ^opcajiBHoii najiBireBoii 

apTepHH cocTaBjineT 1,63±0,07mm, npn 
jiHMHTe COOTBeTCTBeHHO 1,5-1,7mm, r^e 
Cv=3,06%, (p<0,01) 

^BJIHHCB npO^OJDKeHHeM ^OpeaJIB- 
hoh njiiocHeBoii apTepHH, OHa npoxo- 
A, ht b MencnajiBireBoe npocTpaHCTBO. 
Menc^y nepBBiMH (JjajiaHraMH najiBi^eB 

B AHCTaJIBHOH H X HBCTH apTepHH ^e- 

jihtch Ha ^opcajiBHBie najiBireBBie ap- 
TepHH: JiaTepajiBHyio apTepHio 4-ro 

najiBira - ^naMeTp 1,42±0,02mm h Me- 
^najiBHyio apTepHio 3-ro najiBi^a - ah a- 
MeTp 1,57±0,12mm, npn jihmhtc coot- 
BeTCTBeHHO 1,3 -1,5mm h 1,4- 1,7mm, 
TAe Cv=2,ll%, (p<0,05), h Cv= 2,91%, 

(p<0,01) (TaOjiHira 1). 

Ot oOmeii AOpcajiBHoii najiBAeBoii 
apTepHH, jiarepajiBHoi! apTepHH 3-ro 
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nanbija h Me,a,HajiBHOH apTepHH 4-ro 
najiBira otxojlht jropcajiBHBie h miaH- 
TapHBie najiBi^eBBie apTepHH nepBBix (jra- 
naHr, nnaHTapHBie najiBijeBBie apTepHH 
btopbix (JranaHT h mhkhhihbic apTepHH. 

06cy5KAemie: B jiHTepaType mbi 
BCT peTHjiH HayHHBie ny 6 jiHKai^HH no 
Bonpocy BBICOKOH 3(J)({)eKTHBH0CTH HC- 
nojiB30BaHH« BHyTpHapTepHajiBHoro 
BBe^eHHa jieKapCTBeHHBix npenapaTOB 
npn nopanceHHHx KOHenHOCTen y cejiB- 
CK0X03HHCTBCHHBIX 5KHBOTHBIX (H.II. 

JlnnoBi^eB, B.H. MypaBBeB, B.H. 3ara- 
hhh h jsjp.). O^HaKO, 3 th HaynHBie ny- 
6 jiHKai^HH ocBemaiOT BonpocBi jieneHHH 
nopancemiH b o 6 jiacTH KOHenHOCTeii y 
KpynHoro poraToro CKOTa, co 6 aic (A.II. 
Kocbix h £p.) h jioma/jH (A.O. Eyp^e- 

HIOK H £p.). 

npn 3tom b JiHTepaType mbi He 
BCTpeTHJIH CBe^eHHH O BHyTpHapTe- 
pnaJIBHOM BBe^eHHH JieKapCTBeHHBix 
Cpe^CTB B flHCTaJIBHBie HaCTH KOHeHHO- 
CTen y OBeij. 

KpOMe toto, b HaynHBix H3,a,aHHHx 
Majio H3yneHO /jaHHBie no Mop(j)OJiorHH 
cocy^OB Ha kohchhocthx y OBeij, hto 
H eoGxo^HMO £j ih odocHOBaHHH BHyTpn- 
apTepnajiBHBix hhbckijhh b o 6 jiacTH 
TpyjLHBIX H TB30BBIX KOHeHHO CTCH npH 
THOHHO-HeKpoTHHecKHx nopanceHHHx. 

AHajiH3Hpya ^aHHBie OTenecTBeH- 
HBIX H 3apy6e)KHBIX aBTOpOB MBI o6paTH- 
JIH BHHMaHHe, hto BHyTpHapTepHajiBHoe 
BBe^eHne JieKapCTBeHHBix epe^CTB, oco- 
6eHHO b o6jiacTH ^hctbjibhbix nacTen 
KOHenHOCTH HenoepeACTBeHHO ^eiiCTBy- 
eT Ha nopa^ceHHBiH ynacTOK, jierKO #o- 
CTnraeTca Henoepe^CTBeHHoe B03^eii- 
CTBne npenapaTa b o6jiacTH nopanceHHH. 
npH 3TOM Tpe6yeTCa MHHHMaJIBHOe ko- 
jinnecTBO jieKapCTBeHHoro BenjecTBa, h 
opraHH3M He neperpyncaeTCH 6 ojibhioh 
M aCCOH 5KH^KOCTH, HTO HaCTO 6BIBaeT 
npH BHyTpHBeHHBIX BJIHBaHHUX. 

B pe 3 yjiBTaTe Haninx HCCJie^OBaHHH 
BnepBBie 6 bijih nojiyneHBi ^aHHBie 06 
aHaTOMO-TonorpacJjHHecKHx oeodeH- 
hocthx xo^a h BeTBjieHHH ochobhoto 
apTepnajiBHoro cocy^a o 6 jiacTH nncTH 
h njiiocHBi y OBeij: /jopcajiBHOH njnoc- 
HeBOH apTepHH. 3Ta ocHOBHan apTepHH 
b o 6 jiacTH nacra h njiiocHBi y OBeij pac- 
nojiaraeTCn 6 ojiee noBepxHOCTHO, neM 
o^HOHMeHHBie BeHBi h HepBBi, H^ymne 
BMecTe b eoeyAHCTO-HepBHBix nynKax. 
npn najiBnai^HH Ha ypOBHe cpe^HeH 
TpeTH nacTH h njiiocHBi ohh xoporno 


npomynBmaiOTca Ha ^opcajiBHOH no- 
BepXHOCTH CyXOHCHJIHH flJIHHHOTO pa3TH- 

darejin najiBi^eB. 

KpOMe TOTO, HaMH H3yneHBI H MOp- 
(JjOMeTpHnecKHe ^aHHBie ochobhbix ap- 
TepnajiBHBix cocy^OB ^aHHoro ynacTKa 
TB30BBIX KOHeHHOCTeil y OBeiJ aK5KaHK- 
CKOH nopo^Bi. 

3aKjiioHeHHe: peHTreHOBa3orpa- 

(jmnecKoe H3o6pa5KeHHe h MoptjiOMe- 
TpHnecKoe nccjie^OBaHHe aHaTOMHH 
ochobhbix apTepHH b o6jiacTH njiiocHBi 
h najiBi^eB y OBeij mohcho c^ejiaTB cjie- 
^yiomne: 

Ochobhbimh apTepn^MH b o6jia- 
cth njiiocHBi hbjihiotch ^opcajiBHan 
njiiocHeBan apTepHH, (a. metatarsalis 
dorsalis) h noBepxHOCTHaa Me/pio- 
njiaHTapHaa njiiocHeBan apTepHH, (a. 
metatarsea medio-plantaris superficia- 
lis), o6e KOTOpBie b ^HCTajiBHOH nacTH 
njIIOCHBI aHaCT0M03Hpy^CB MOK^y co- 
don o6pa3yiOT ^HCTajiBHyio njiaHTap- 
Hyio njiiocHeByio apTepnajiBHyio #yry, 
HMeiomee 3HaneHHe b KpoBOCHadnce- 
hhh mokkocthoh cpe^Heii mbihiijbi h 
C yX05KHJIBeB. 

^opcajiBHan njiiocHeBan apTepnn 
Ha ypOBHe BepxHero KOHi^a HnmieH 
TpeTH njiiocHBi apTepna pacnojiara- 
eTca Ha noBepxHOCTH cyxo)KHjiHH 
najiBi^eBBix pa3rn6aTejieH. B ^aHHOM 
ynacTKe apTepna Han6ojiee ^ocTynHa 
AJia onpe^ejiCHHa nyjiBca h BHyTpH- 
apTepnajiBHOH hhbcki^hh, r^e (jiacijHii, 
noKpBiBaiomaii ee, HMeeT xapaKTep 
6ojiee tohkoto jincTKa, neM b npOKCH- 
MaJIBHOH nacTH njIIOCHBI. 

TaKHM o6pa30M, npn npOBe^eHHH 
pai^HOHaJIBHBIX pa3pe30B H BCKpBITHH 
THOHHO-HeKpoTHHecKHx npoi^eccoB, a 
TaK5Ke npn bbihojihchkh HHTpaapTe- 
pnajiBHoro BBe^eHHa JieKapCTBeHHBix 
epe^CTB b o6jiacTH njiiocHBi npn hckoto- 
pBix 3a6ojieBaHHH najiBijeB y OBei;, He- 
o 6 xO^HMO yHHTBIBaTB aHaTOMHIO OCHOB- 
HBIX apTepHH H HX HeKOTOpBie M0p(J)0- 
MeTpHnecKHe noKa3arejiH y B3pocjiBix 
5KHBOTHBIX. 

References: 

1. Traisov, B.B. Nekotorye 
pokazateli produktivnosti akzhaikskoi 
myaso-sherstnykh ovets [Some 
indicators of productivity of Akzhaik 
meat- wool sheep]., B.B. Traisov, A.N. 
Bayakhov, A.K. Bozymova, Kh.S. 



Phc. 1 . OcHOBHbie apTepHH njiiocHbi 
h najibuee oepbi (peHreHorpaMMa) 

1 - AOpeajiBHaH mnocHeBan apTepHH 
(a metatarsalis dor salts) 

2 - jiarepajiBHaH iuiairrapHaH njirocHeBan 
apTepHH (a metatarsalis plantaris lateralis) 

3 - AHCTajiBHan mnocHeBaH apTepnajiBHan 
jiyra (arcus a metatarsalis distalisdorsalis) 

4 - odman ^opcajiBHan najiBneBan apTepHH 
(a digitalis communis dorsaltsmedialis) 

Aliev. Izvestiya Orenburg, gos. agrar. 
un-ta. [Proceedings of the Orenburg 
State Agrarian University] - 2004, No. 

3., pp. 110-111. 

2. Antipova, N.V. Rost i razvitie 
myaso-sherstnogo molodnyaka ovets 
razlichnogo proiskhozhdeniya [Growth 
and development of young meat-wool 
sheep of various origins]., N.V. Antipova. 
Izvestiya Orenburg, gos. agrar. un-ta. 
[Orenburg State Agrarian University] - 

2004., No. 3., pp. 111-112. 

3. Shestakov, V.I. Bedrennaya 
arteriya ovets [The femoral artery of 
sheep]., V.I. Shestakov. Sb.nauch.rabot 
Saratovskogo SKhI [Collection of 
scientific works of Saratov Agricultural 
Institute]. - Saratov, 1976; Issue 56., 
pp.69-71. 

4. Yakovleva, L.G. ArteriaTnoe mslo 

45 


GISAP 

BIOLOGY, VETERINARY MEDICINE AND AGRICULTURAL SCIENCES 


myshts zadnebedrennoi gruppy ovtsy [An 
arterial channel of back-femoral muscles 
group of the sheep] G.L. Yakovleva, Sb. 
nauch. rab. [Collection of scientific works 
of Tselinograd Agricultural Institute] 
Tselinogradskogo SKhl. - Tselinograd, 
1977; V. 17; pp. 30-33. 

5. Dnekeshev, A.K. Topografo- 

anatomicheskoe obosnovanie 

vnutriarteriarnoi in»ektsii v oblasti 
plyusny u ovets [Topographic-anatomic 
justification of intra-arterial injection 
in the metatarsus of sheep]., A.K. 
Dnekeshev, A.N. Zhubantaeva, Materialy 
nauchno- prakt. konf. «Nauka-osnova 
konkurentosposobnoi ekonomiki» 

[Materials of scientific and practical 
conference. «Science as the foundation of 
a competitive economy))]. - Oral, 2008; 
pp. 86-89. 

6. Dnekeshev, A.K. Proektsionnaya 

anatomiya osnovnykh arterii oblasti 
pyasti i pal’tsev u ovets [The projection 
anatomy of main arteries of sheep in the 
zone of metatarsus and fingers]., A.K. 
Dnekeshev, A.N. Zhubantaeva. Materialy 
Mezhdunar. Nauchno - prakt. konf. 
«Aktual’nye problemy menedzhmenta 
kachestva professional’ nogo 

obrazovaniya i podgotovki kadrov v 
Respublike Kazakhstan)) [Proceedings 
of the International Scientific-practical 
conference. «Actual problems of 
management of quality of vocational 


education and training in the Republic of 
Kazakhstan))]. - Oral, 2008; pp. 90-94. 

JlHTepaTypa: 

1. TpancoB, E.E. HeKOTOpbie noica 3 a- 
TeJIH npO^yKTHBHO CTH aiOKaHKCKOH M5I- 
eo-mepCTHBix OBeij/E.E. TpancoB, A.H. 
EaaxoB, A.K. Eo 3 tiMOBa, X.C. Ajihcb// 
H 3 BecTna OpeHdypr. roe. arpap. yH-Ta.- 
2004.-JSfo3.-C. 110-111. 

2. AimniOBa, H.B. Poct h pa 3 BHTne 
M)ico-mepCTHoro MOJio/jmiKa OBeij pa3- 
JIHHHOrO nponexo 5 K^eHHa/H.B. Ahth- 
noBa//H 3 BecTna OpeHdypr. roe. arpap. 
yH-Ta.-2004.-JSfo3.-C. 111-112. 

3. IIIecTaKOB, B.H. Ee^peHHaa ap- 
Teprni OBeij/ B.H. IIIecTaKOB//Cd.HayH. 
padoT CapaTOBCKoro CXH.- CapaTOB, 

1 976. -Bbin.56.-C. 69-71. 

4. ^KOBjieBa, JI.T. ApTepnajibHoe 
pycno Mbinnj 3 a£He 6 e/jpeHHOH rpynnbi 
obh,bi/ T.JI. ^KOBjieBa // C6. Hayn. pad. 
L[ejiHHorpa^CKoro CXH.- IfejinHorpa/j, 

1977. - T. 17. - C. 30-33. 

5. JIrqkquiqb, A.K. Tonorpatjro- 
aHaTOMHnecKoe odocHOBaHne BHy- 
TpHapTepnajibHOH HHbeKipiH b odna- 
cth nmocHbi y OBeij/A.K. J^rqkquiqb, 
A.H. TKydaHTaeBa //MaTepnajibi Ha- 
yuHO- npaKT. koh(J). «HayKa-ocHOBa 
KOHKypeHTOCnOCOdHOH 3KOHOMHKH)). 

- Opaji, 2008. -C. 86-89. 

6. ^HeKemeB, A.K. npoeKi^HOHHaa 
aHaTOMH^ ochobhbix apTepnii odjiaCTH 


nacTH h najibijeB y OBeij/A.K. fl,HeKe- 
meB, A.H. 7KydaHTaeBa//MaTepnajibi 
Me)K£yHap. HaynHO - npaKT. kohiJ). 
«AKTyajibHbie npodneMbi MeHe^^cMeH- 
Ta KanecTBa npo(j)eccHOHajibHoro od- 
pa30BaHH)i n no^roTOBKH Ka^pOB b Pe- 
enydjiHKe Ka 3 axcTaH)). - Opan, 2008.- 
C. 90-94. 

Information about authors: 

1. Altyn Zhubantayeva - Doctoral 
candidate, Kostanay State University 
named ater A. Baitursynov; address: 
Kazakhstan, Kostanay city; e-mail: 
altyn- 1 978@mail.ru 

2. Alexsander Tegza - Doctor of 
Veterinary sciences, Full Professor, 
Kostanay State University named ater 
A. Baitursynov; address: Kazakhstan, 
Kostanay city; e-mail: tegza4@mail.ru 

3. Heine-Adolf Sehoon - Doctor 
of Veterinary sciences, Full Professor, 
Universitat Leipzig; address: Germany, 
Leipzig city; e-mail: tegza4@mail.ru 

4. Amanzhol Dnekeshev 

Candidate of Veterinary sciences, 
Associate Professor, West-Kazakhstan 
Agrarian-Technical University 

named after Zhangir-Khan; address: 
Kazakhstan, Kostanay city; e-mail: 
tegza4@mail.ru 



YOU ARE NOT EVEN ABLE TO DR AW A SMALL 1 
SMOOTH CIRCLE WITH A PENCIL I AND SO NO 
PLANETARY ORBIT 35 PERFECTLY ROUND! WHY? 

. BECAUSE THE HANDWRITING OF PLANETS J 
\ 1$ ASSAD AS YOURS I / 


Idea by ■ B.Zhylnjgaf 
Illustrator - YlSimanov 


Intomaitonal Academy 
of Selene* and Higher Education 


46 


UDC 619:616.71-091:616.391:577.161.2 


GISAP 

BIOLOGY, VETERINARY MEDICINE AND AGRICULTURAL SCIENCES 


INFLUENCE OF BENTONITE CLAY 
ON THE PROCESSES OF PIGS’ BONE 
TISSUE AND CARTILAGINOUS MATRIX 
MINERALIZATION AT PATHOLOGY OF 
THE VITAMIN-MINERAL EXCHANGE 

T. Derezina 1 , Doctor of Veterinary sciences, Full Professor, 
Head of a Chair 

T. Owtscharenko 2 , Candidate of Veterinary sciences, 
Senior Lecturer 

S. Suleymanov 3 , Doctor of Veterinary sciences, Full Professor 
Don State Agrarian University, Russia 1 ’ 2 
All-Russia veterinary research institute of pathology, 
pharmacology and therapy, Russia 3 

The authors emphasize the fact that, in terms of violation of the 
vitamin-mineral metabolism pigs show deep destruction of bone and 
cartilage tissue. Therefore researches directed to the development of 
comprehensive pharma-correction with the use of bentonite clay are 
becoming especially important. 

Keywords: vitamin-mineral metabolism violation, pigs, bone 
tissue, integrated pharma-correction, bentonite clay. 

Conference participants, National Research Analytics Championship, 

Open European-Asian Research Analytics Championship 

B coBpeMeHHBix ycnoBHHx ocymecT- 
BjiaeTca MaenrradHaa hhtchch(J)h- 
KaiJIDI CBHHOBO/fCTBa, B CBR3H C HCM, 

cnoeodbi BBipamHBaHHa CBHHeh npejt- 
ycMarpHBaiOT KOHuempauHto norojiOBBa 
Ha orpaHHueHHOH mroma^H, de3BBiryjiB- 
Hoe co^epacaHHe, ninpoKoe npHMeHeHHe 
npOTHBOMHKpodHBIX H 6HOJIOTHHeCKHX 
npenapaTOB, hto HapymaeT cjio5khbhihh- 
C a MexaHH3M B3aHMO£eHCTBHa MQHKJSy 
5KHBOTHBIMH H OKpyJKatOUieH Cpe^OH [2, 

3]. 3th (JraKTOpBi Hapajty e HapymeHHeM 
TeXHOJIOTHH KOpMJieHHR nOpOCRT, nOBBI- 
meHHe hhtchchbhocth hx HcnojiB30Ba- 
HHa, B03AeHCTBHe CTpeCCOB BBI3BIBaiOT H3- 
MeHeroui odMeHHBix npoiteceoB oeodemio 
B nepHOA HHTeHCHBHOTO pOCTa, CHH5KeHHe 
HecneifH^HuecKOH pe3HCTeHTHOCTH opra- 

HH3Ma, HTO nOBBimaeT BO enpHHMHHBO CTB 
opraHH3Ma cbhhch k 3adojieBaHHaM 6ax- 
TepHaJIBHOH H BHpyCHOH 3THOJIOTHH [1,6]. 

HapymeHne BnraMHHHO-MHHepajiB- 
hoto odMeHa MOJio,a,HaKa, odyejiOBjieH- 
Hoe AetjmipiTOM BHTaMHHa D, ^etjmipi- 
TOM HJIH HenpaBHJIBHBIM COOTHOmeHHeM 
b paifHOHe KajiBipui h (jiocijiopa h rgro- 
CTaTOHHBiM yjiBTpaijiHOJieTOBBiM odjiyne- 
HHeM, M05KH0 0XapaKTepH30BaTB KaK He- 
enoeodHOCTB HOpManBHoro no eocTaBy 
H KOJIHHe CTBy KOCTHOTO MaTpHKCa KaJIB- 
IfH^HIfHpOBaTBCH C HeodxO/fHMOH CKO- 
pOCTBK) [5]. OneBH^HO, HTO npHHHHOH 


XZJK6 19:616. 7 1-09 1:61 6. 391:577. 161. 2 

BJIHRHHE EEHTOHHTOBOH TJIHHBI 
HA nPOUECCbl MHHEPAJIH3AHHH 
KOCTHOH TKAHH H XP5TTTTEBOTO 
MATPHKCA y nOPOCRT nPH 
nATOJIOTHH BHTAMHHHO- 
MHHEPAJIBHOTO OBMEHA 

fl,epe3HHa T.H. 1 , fl-p BeTepHHap. Hayx, npo$. 
OBnapeHKO T.M. 2 , oh#. BeTepHHap. Hayx, ct. npeno/jaBarejiB 
CyneHMaHOB C.M. 3 , ^-p BeTepHHap. Hayx, npo^). 
^OHCKOH TOCynapCTBeHHBIH arpapHBIH yHHBepCHTeT, PoCCHa 1 ’ 2 
BeepOCCHHCKHH HayHHO-HCCJie^OBaTeJIBCKHH BeTepHHapHBIH 
HHCTHTyT naTOJiorHH, (JiapMaKOJiorHH h TepanHH 
PoecenBxo3aKaAeMHH, Pocchh 3 


Abtopbi aKiteHTHpyiOT BHHMaHne Ha tom, hto npn Hapyinemia 
BHTaMHHHO-MHHepajitHoro odMeHa y nopocaT HadjnojjaiOTca raydo- 
Kne nopaacemw kocthoh h xpameBon TKaHen. IlooTOMy ocodoe 3Ha- 
neHHe npHodpeTaiOT HccjiejiOBaHHa, HanpaBjieHHtie Ha pa3padoTKy 
KOMnaeKCHOH (JiapMaKOKOppeKHHH C HCn0JIB30BaHHeM deHTOHHTOBOH 
TJIHHBI. 

KjuoHeBbie cjioea: HapymeHHH BHTaMHHHO-MHHepajiBHoro od- 
MeHa, nopocaTa, KOCTHaa TKaHB, KOMnjieKCHaa cjiapMaKOKoppeKuna, 
deHTOHHTOBaa rjiHHa. 

YHacTHHKH KOH(J)epeHUHH, HaunoHajibHoro nepBeHCTBa no HaynHon aHajiHTHKe, 
OTKpbiToro EBponeiicKO-A3HaTCKoro nepBeHCTBa no HaynHon aHajiHTHKe 

^HarHOCTHKH, (JjapMaKOJIOTHH H tokch- 
kojiothh, dnoxHMHHecKOH jiadopaTopHH 
OrBOY Bno «,H,ohckoh roeyAapCTBeH- 

hbih arpapHBin yHHBepCHTeT»; Ha 6a3e 
OT^ejia naTOJiorHHecKOH MOpijiojiorHH 
BeepoecHHCKoro Haymio-HCCJieAOBa- 
TejiBCKoro BeTepHHapHoro HHCTHTyTa 
naTOJiorHH, (ji apMaxo Jiornn h TepanHH 
POCCHHCKOH aKa^eMHH eeJIBCK0X03aH- 
CTBeHHBix Hayx (r. BopOHeac). HaynHO- 
npOH3BOACTBeHHBie onBiTBi, anpodauHH 
h npOH3BOACTBeHHBie HcnBiTaHHa npo- 

BO£HJIHCB B CBHHOBO^HeCKHX X03aH- 
CTBax BeeejiOBCKoro paiioHa Poctob- 
CKOH odjiaCTH. 

OnBiT npOBO^Hjiea Ha rpynne nopo- 
CHTax 45-th AneBHoro B03pacTa. Tpynna 
cocTOHJia H3 20 nopocaT e npH3HaKaMH 
HapymeHHa BHTaMHHHO-MHHepajiBHO- 
ro odMeHa. KpOBB £jia 6hoxhmhhcckhx 
Hcejie^OBaHHH dpajin Tpnac/fBi /jo Hana- 
jia onBiTa, b nepHO# jieneHHa (Ha 1 5-ir 
Aem>) h Ha 30 jiQRb onBiTa. B CBiBopOTKe 
KpOBH onpe^ejiajiH odmHH KajiBifHH h 
ero (JipaKifHH mcto^om odMeHHoii a#- 
COpdlfHH C nOMOHJBIO KaTHOHOOdMeHHH- 
Ka - aJIIOMHHaTHOH OKHCH aJIIOMHHHa no 

MeTOfly lO.n. Po)KKOBa (1982); Heopra- 
HHHecKHH (J)oe(J)op no Bpnrcy b H3Jio)Ke- 
hhh n.T. Jlede^eBa, A.T. Ycobhh (1976); 
aKTHBHOCTB utejiOHHOH (J)oc(J)aTa3Bi - no 
Bo^aHCKOMy b MO#H(j)HKaijHH M. TyjiB- 
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HapymeHHa MHHep ajiH3 aifHH npn naro- 
JIOrHH BHTaMHHHO-MHHepajiBHoro odMe- 
Ha aBjiaeTca He npaMoii ^eiJieKT ^aHHoro 
npoifeeea, a He^ocTaTOHHoe nocTynjie- 
Hne hohob KajiBifna h (JioeiJiopa k ynacT- 
KaM MHHepaJIH3aifHH H3 BHeKJieTOHHOH 
}KH^KOCTH HJIH KpOBH [4, 7, 8]. 

IIpodjieMa BoccTaHOBjieHHa bhtb- 
MHHHO-MHHepaJIBHOH He^O CTaTOHHO CTH 
b HacToanjee BpeMa HMeeT mnpOKoe 
paenpocTpaHeHHe, Tax npoifeHT naTO- 
jiornn b Poctobckoh odjiaCTH y nopo- 
eaT nojiyTOpa MeeauHoro B03pacTa #o- 
CTnraeT 20%. B CBa3H e 3 thm oahhm H3 
BaacHeHiiiHx HanpaBjieHHH coBpeMeHHoii 
BeTepHHapHoii HayKH aBjiaeTca pa3padoTKa 
h coBepmeHCTBOBaHHe (jr apM aKOKoppeKimn 
HapymeHHH BHTaMHHHO-MHHepajiBHoro od- 
MeHa y MOJiojiHaKa CBHHeii h C03jtaHne Ha 
3TOH OCHOBe HajteJKHOH CHCTeMBI 3aiUHTBI 
U,ejiBio npoBe^eHHBix Hcejie^OBa- 
hhh dbuio pa3padoTaTB KOMnjieKCHyio 
exeMy (JiapMaKOKOppeKifHH HapymeHHa 
BHTaMHHHO-MHHepajiBHoro odMeHa y 
nopoeaT. 3a^aneH Hcejie^OBaHHH aBjia- 
jiocb H3yueHHe CTpyKTypHOH opraHH3a- 
IfHH KOCTHOH TKBHH y nOpOCaT ^O H nO- 

cjie KOMnjieKCHOH 4)apMaKOKOppeKifHH._ 
MaTepwaji h MeTO^bi HCCJieAoea- 
hhh. HeejieAOBaHHa BBinojiHajiHCB Ha 
KacjjejLpe BHyTpeHHHx He3apa3HBix do- 
jie3Hen, naTO$H3HOJiorHH, kjihhhhc ckoh 
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TaSji.l. 

BnoxHMHHecKHe noKa3aTejiH cbieopoTKH kpobh y nopocflT c npiOHaKaMH 
HapyuieHHH BHTaMHHHO-MHHepajibHoro o6MeHa 


IIoKa3aTejiH 

KjIHHHHeCKH 

3^0pOBBie 

EojiBHBie nopocHTa 

06mHH KaJIBI^HH, mmojib/ji 

3,23±0,13 

2,74±0,16** 

IiOHH3HpOBaHHBIH KaJIBH^HH, MMOJIB/jI 

1,50±0,06 

0,90±0,04** 

He6eJIKOBBIH KaJIBHIHH, mmojib/ji 

1,25±0,03 

1,45±0,06* 

H0H006mCHHBIH KaJIBH,HH, mmojib/ji 

2,72±0,04 

2,24±0,04*** 

EeJIKOBOCBH3aHHBIH KaJIBH,HH, MMOJIB/jI 

0,51±0,06 

0,43±0,04 

HeopraHHHecKHH (jioccjiop, mmojib/ji 

1,26±0,01 

1,24±0,03 


IIpHMeHaHHe: * - P< 0,05; ** - P< 0,01; *** - P< 0,001 


HHHCKOH (1965); JIHMOHHyiO KHCJIOTy 
- (J)OTOMeTpHHeCKHM MeTO^OM B H3JIO- 
}KeHHH B.H. CKypHXHHa, C.B. IUa6aeBa 
(1996). 

H3yneHHa CTpyKTypHOH opra- 


HeiiTpajibHoro (JiopMajiHHa h )kh#kocth 
K apHya, 3ajiHBajiH no o6menpHHiiTOH 
MeTO^HKe b napa(j)HH n H3 napa(j)HHOBBix 
6 jiokob roTOBHjin cepniiHbie cpe3bi toji- 
hjhhoh 7-9 mkm. ^jih H3yneHna o6n^en 


Ta6ji.2. 


BHOXHMHHeCKHe nOKa3aTeJ!H OpHTpOUHTOB KpOBH y nopOCHT c npn3HaKaMn 
HapyuieHHH Bii i aAiiiimo-rsiimepajibiioi o o6MeHa 


IIoKa3aTejiH 

KjIHHHHeCKH 

3^0pOBBie 

EojiBHBie nopocHTa 

06mHH (J)OC(J)Op, mmojib/ji 

2,25±0,1 

1,98±0,01* 

HeopraHHHecKHH $oc(J)op, mmojib/ji 

0,78±0,01 

0,71±0,06 

Kojihhcctbo 2,3 - fl,Or, mmojib/ji 

1,48±0,01 

1,27±0,08** 


npHMenaHne: * - P< 0,05; ** - P< 0,01; *** - P< 0,001 


HH3an,HH KOCTHOH TKaHH (KOHIjeBBie OT- MOp(j)OJIOrHHCCKOH CTpyKTypBI KOCTHOH 
^ejibi pe6ep, Oe/jpeHHan koctb) #o h no- TKaHH cpe3bi OKpaninBann reMaroKCH- 
cne KOMnjieKCHon (jmpMaKOKOppeKijHH jihh-303hhom. Mop(j)OMeTpHHecKHe nc- 

Ta6ji.3. 


BHOXHMHHeCKHe noKa3aTejiH kpobh y nopocHT c npH3HaKaMH HapyuieHHH 
BHTaMHHHO-MHHepajibHoro o6MeHa 


noKa3arejiH 

KjIHHHHeCKH 

3£OpOBBie 

EojiBHBie nopocuTa 

AKT.meji. $oc(J)aTa3Bi, mojib/h.ji 

2,01±0,02 

5,75±0,1*** 

m,ejiOHHOH pe3epB, 06. % C0 9 

51,60±1,62 

42,60±1,02* 


npHMenaHHe: * - P< 0,05; ** - P< 0,01; *** - P< 0,001 


6bijih y6nTbi no 6 nopocHT, OTo6pam>i 
o6pa3ijBi TKaHH. KocTHyio TKaHB nepe# 
THCTOJIOTHHeCKOH 06pa60TK0H o6bI 3- 
BeCTBJIHJIH B paCTBOpe a30THOH KHCJIO- 
TBI, (j)HKCHpOBaJIH B 10-12% pacTBOpe 


cjie^OBaHHH npOBO^Hjin no Si. E. XecnHy 
(1967) b H3Ji05KeHHH C.M.CyjieHMaHOBa 
c coaBT., (2000). 

IIopocHTaM onBiTHon rpynnBi npH- 
MeHHjiacB cjie^yiomaH cxeMa (jiapMa- 


Ta6ji.4. 


YpOBeHb JIHMOHHOH KHCJIOTbl H BHTaMHHa A B KpOBH y nOpOCHT C npH3HaKa- 
mh HapyuieHHH BHTaMHHHO-MHHepajibHoro o6MeHa 


noKa3aTejiH 

KjIHHHHeCKH 3£OpOBBie 

EojiBHBie nopoc^Ta 

JlHMOHHaa KHCJIOTa, MKr/jI 

2,82±0,13 

1,5±0,42** 

BHTaMHH A, MKr/jI 

2,52±0,12 

1,6±0,61** 


npHMenaHHe: * - P< 0,05; ** - P< 0,01; *** - P< 0,001 


48 


KOKOppeKH,HHI nO£K05KHO JIHTaBHpHH B 

o6beMe 0,5; 1 ; 1,0 mji Ha 5 khbothoc c hh- 
TepBajiOM 5 ^Heii (3 HHBeKijHH Ha Kypc 
jieneHHH); BHyTpB 6eHTOHHTOByio rjiHHy 
B £03e 0,1 r/KT MaCCBI TeJia C KOpMOM 1 
pa3 b cyTKH, b TeneHne 30 jxhqw, BHyrpH- 
MBIHieHHO HHTaMHH nO 1,0 MJI Ha 5KHBOT- 
Hoe, 3 HHbeKH,HH Ha Kypc jieneHHH, pa3 
b 10 ^Heii. Kypc (JiapMaKOKOppeKijHH co- 
CTaBHji 30 Aneii. 

Pe3yjibTaTbi h oScync^eHHe. Ypo- 
bchb o6mero KajiBipra y nopocHT npn 
HapyuieHHH BHTaMHHHO-MHHepaJIBHOrO 
o6MeHa HaxoAHJiCH b hh)khhx npe^ejiax 
$H3HOJiorHHecKHx KOJie6aHHH. Co/jep- 
}KaHH e HOHH3HpOBaHHOTO KaJIBH,HH £0" 
CTOBepHO yMCHBHiaJIOCB. OpaKI^HOHHBIH 
cocTaB KajiBii,HH npCTepneBaji 3HanH- 
TeJIBHBie H3MCHCHHH, TaK CO£ep5KaHHC 
HOHH3HpOBaHHOTO KaJIBI^HH B KpOBH nO 
CpaBHCHHK) CO 3flOpOBBIMH 5KHBOTHBI- 

mh yMeHBHiajiCH Ha 17,6%, kojihhcctbo 
C a, Bxo^nmero b cocTaB hc6cjikobbix 
KOM njieKCOB, yBejiHHHBajiocB Ha 16%. 
ypOBeHB 6eJIKOBOCBH3aHHOTO KaJIBIJHfl 
COOTBeTCTBOBaJI HH5KHHM TpaHHIjaM (J)H- 
3HOJiorHHecKHx KOJie6aHHH ^aHHoro no- 
Ka3aTejiH. Kojihhcctbo HeopraHHHecKO- 
TO (J)OC(j)Opa B CBIBOpOTKe KpOBH, 6 bijio 
CHH 5KCHO He3HaHHTeJIBHO H COCTaBJIHJIO 

1,24±0,03 mmojib/ji (Ta6ji. 1). 

y nopocHT c npH3HaKaMH Hapyrne- 
HHfl BHTaMHHHO-MHHepaJIBHOTO o6MCHa 
npOHCxo^Hjio CHH5KeHHe ypOBHH o6mero 
h HeopraHHHecKoro (jiocijjopa b 3pmpo- 
i^HTax h KOJiHnecTBa 2,3 - ho oho 
eme 6 bijio He3HaHHTejiBHoe h cocTaBjin- 
jio 0,27, 0,07 h 0,21 mmojib/ji cootbct- 
ctbchho (Ta6ji. 2). 

C 4 )0C 4 )0 P H0 " KajIbI l HeBtIM o6mc- 
hom b opraHH3Me tccho CBimH Mexa- 
hh3m noAAep^KaHHH roMeocTa3a. Inno- 
4)OC(JjaTCMH5I CHH^caeT hhtchchbhoctb 
OKHCJIHT eJIBHBIX npOIjeCCOB B OpraHH3- 
Me, hto BBi3BiBaeT HaKonjieHHe He;jo- 
OKHCJieHHBIX npO^yKTOB MOKyTOHHOTO 
o6MeHa B TKaHflX H, BCJie^CTBHe 3TOTO, 

HapacTaHHe aipmo3a. B pe3yjiBTaTe nero 

B TKaHflX 5KHBOTHOTO OpTaHH3Ma H3-3a 
He^ocTaTKa MHHepajiBHBix BemecTB Ha- 
KanjiHBaiOTCH opraHHHecKHe khcjiotbi, 
B CBH3H, C HeM npOHCXO^HT CHH5KCHHC 

pe3epBHoii mejiOHHO cth #o 42, 6± 1,02 
06. % C0 2 OTMenajiocB noBBimeHHe 
aKTHBHO CTH meJIOHHOH (})OC(]iaTa3BI Ha 

3,74±0,01 mojib/h.ji no cpaBHeHHio c 
noKa3aTejiHMH y 3^opOBBix jkhbothbix 
(T a6ji. 3). noBBimeHHe aKTHBHO cth me- 
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Phc.1. CrpyKTypHan opiamnamia peopa y nopocHT c npH3HaKaMH Hapymemisi BHTaMHHHO-MHHepajibHoro oOMeHa: a) 
nepwocTajibHoe HacjioeHHe b oSjiacTH napajuiejibHbix kocthbix miacTHHOK pe 6 pa h octpobkob KOCTHOM03roBoro Kpo- 
BeTBopeHHa; 6 ) onarn iipojui(|)epanmi xpHipeeoii TKami b oSjiacTH paxHTHnecKoii hctkh pe 6 pa, OKp. reM.-303HH., yB. 
ok. 7, 06 . 10.; b) HCTOHneHHe kocthoh njiacTHHKH pe 6 pa, OKp. reM.-303HH., yB. ok. 7, 06 . 3,2. 


9 r M 


Phc.2. CTpyKTypHaa opiamnamia peopa y nopocHT c npn3HaKaMn HapyineHHH Bii i aNiiimio-rviiiiiepajibiioi o 
ooNiena: a) yrHeTeHHe MHejiOH/jHoro KpoBeTBopemiH peopa, OKp. reM.-303HH., yB. ok. 7, 06. 40; 6) an$$y3Hoe BHeapemie 
KpoBeHOCHbix KanHJuiapoB b paxHTHnecKne hctkh peopa , OKp. reM.-303HH., yB. ok. 7, 06. 3,2; b) KpoBeHOCHbiii 
KanHJiJiap b OKpynceHHH xoH/jpnoSjiacTOB, OKp. reM.-303HH., yB. ok. 7, 06. 40. 


JIOHHOH (J)OC(j)aTa3BI CBH^eTeJIbCTBOBaJIO 
06 ycHjieHHH npoijeccoB pa3pacTaHHn 

OCTeOHflHOH TKaHH y 60JIBHBIX 5KHBOT- 
HBIX. 

Co^ep}KaHHe jihmohhoh khcjiotbi 
y nOpOC5TT C npH3HaKaMH BHTaMHHHO- 
MHHepaJIBHOH HeAOCTaTOHHOCTH CHH3H- 

jiocb Ha 1,32±0,42 mkt/ji, a BHTaMHHa A 
- Ha 0,92±0,6 MKr/n (Ta6ji.4). 

IIpH rncTOJiorHHecKOM HCCue^OBa- 
HHH o6pa3I^OB KOCTHOH TKaHH Ha6jIK>- 
AanocB He^ocTaTOHHoe 3HxoH^pajiBHoe 
OKOCTeHeHHe c h36bitohhbim o6pa30- 
BaHHeM xpjmjeBOH TKaHH, ycHjieHHoe 
o6pa30BaHHe octcoh^hoh TKaHH co 
CTOpOHBI 3H£0- H nepHOCTa, a T2LJOKG 
3aMeAJieHHoe otjio^kchhc (jooccjoopHO- 
khcjioto KanBiTHa b pe6epHBix koctax. 
3nH$H3apHa3T nacTB kocthomo3toboh 
nonocTH pe6ep npn 3 tom 6Bma pac- 
niHpeHa. PerncTpHpoBajiocB HepaBHO- 
MepHoe B03pacTaHHe nepnocTajiBHoro 
HacjioeHH^ b o6jiacTH napajuiejiBHBix 
kocthbix nnacTHHOK pe6pa h octpobkob 
KO CTH 0M03T0B0T0 KpOBCTBOpeHHfl (pHC. 

la). B pe6pax - onaroBan npojBnjjepa- 

H,HSI XpIimeBOH TKaHH (pHC. 16). 

B o6jiaCTH THnepTpO(J)HpOBaHHOH 


Ta6ji.5. 


^HHaMHKa 6 hoxhmhhcckhx noKa3aTejieii cbiBopoTKH KpoBH y nopocHT npn 
KOMnJieKCHOH ^apMaKOKOppeKUHH 
HapyineHHH ini i aNiiiiiiio-Niiiiiepa.ibiioi o ooNiena 


IloKa3aTejiH 

J\o Hanajia 
onBiTa 

Ha 15-h fleHB 
onBiTa 

Ha 30-h ^eHB 
onBiTa 

06mHH KaJIBH,HH, MMOJIb/jI 

2,46±0,14 

2,57±0,13 

2,87±0,15* 

HOHH3HpOBaHHBIH KaJIBH,HH, 

mmojib/ji 

0,90±0,09 

1,31±0,04** 

1,40±0,05** 

He6eJIKOBBIH KaJIBIJHH, mmojib/ji 

1,45±0,06 

1,32±0,04* 

1,23±0,03*** 

H 0 H 006 mCHHBIH KaJIBH,HH, 
mmojib/ji 

2,24±0,04 

2,35±0,03 

2,50±0,03** 

EeJIKOBOCBH3aHHBIH KaJIBIJHH, 

mmojib/ji 

0,43±0,04 

0,48±0,03 

0,53±0,06* 

HeopraHHHecKHH (j)oc(])op, 
mmojib/ji 

1,25±0,03 

1,24±0,03 

1,23±0,03 


IIpHMeHaHHe: * - P< 0,05; ** - P< 0,01; *** - P< 0,001 


Ta6ji.6. 


BnoxHMHHecKHe noKa3aTejiH 3pHTpopHTOB KpoBH y nopocHT npn 
KOMnJieKCHOH ^apMaKOKoppeKUHH 
HapyineHHH mi i aNiiimio-rviimepajiBiioi o ooNiena 


noKa3aTejiH 

J\o Hanajia 
onBiTa 

Ha 15 -h aghb 
onBiTa 

Ha 30 -h ^eHB 
onBiTa 

OOhjhh (})oc(j)op, mmojib/ji 

1,98±0,01* 

2,10±0,02* 

2,24±0,1** 

HeopraHHHecKHH $oc(J)op, mmojib/ji 

0,71±0,06 

0,75±0,05 

0,79±0,01 

KojinnecTBO 2,3 - J\OT, mmojib/ji 

1,27±0,08* 

1,34±0,06* 

1,43±0,03** 


npHMeHaHHe: * - P< 0,05; ** - P< 0,01; *** - P< 0,001 
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Taoji.7. 


^HHaMHKa 6 hoxhmhhcckhx noKa 3 aTejieii upoBii y nopocHT npn komiuickchoh 
(|) apMaKOKoppeKpnH HapyiueHHH 
BHTaMHHHO-MHHepajIbHOrO o 6 MeHa 


noKa3arejiH 

,3,0 Hanajia 
onBiTa 

Ha 15-il ^eHB 
onBiTa 

Ha 30 -h ^eHB 
onBiTa 

AKT.meji. {J)oc$aTa3Bi, mojib/ 
h.ji 

5,80±0,15 

3,64±0,19** 

3,48±0,19** 

mejiOHHoii pe3epB, 06 . % C0 7 

42,8±0,74 

45,25±0,80* 

47,18±0,70* 


npHMenaHHe: * - P< 0,05; ** - P< 0,01; *** - P< 0,001 


Ta6ji.8. 


^HHaMHKa D- h A- BHTaMHHHoro o6MeHa y nopocHT npn KOMnjieKCHoii 
(jjapMaKOKoppeKUHH HapyuiCHHH 
BHTaMHHHO-MHHepajIbHOrO o6MeHa 


noKa3aTejiH 

,3,0 Hanajia 
onBiTa 

Ha 15 -h jxenb 
onBiTa 

Ha 30 -h ^eHB 
onBiTa 

JlHMOHHaa KHCJiOTa, mkt/ji 

1,57±0,01 

2 , 1 ± 0 , 02 * 

2,71±0,03** 

BHTaMHH A, mkt/ji 

1,68±0,03 

2 , 0 ± 0 , 01 * 

2,42±0,02** 


IIpHMeHaHHe: * - P< 0,05; ** - P< 0,01; *** - P< 0,001 


xpameBOH TKaHH pe6pa HaOmo^ajiHCb 
ynacTKH Bbipa)KeHHoro hctohhchhh 
KOM naKTHOrO CJIOfl KOCTHOH TKaHH (pnc. 
1 b). B MecTax pe30p6ijHH Hapyratix 
BCTaBOHHBIX nnaCTHH KOCTHOH TKaHH 


Ha6jno£ajiocb onaroBoe pacniHpeHHe 
HaAKOCTHHi^ti c npojiH(j)epaipieH kbmOh- 
aJIBHBIX KJieTOK. 

B KOCTHOM03TOBOH nonocTH pe 6 pa 

npOHexoflHjio 3aMeTHoe yrHeTeHHe mh- 


enoH^Horo KpOBeTBOpeHHa (pnc. 2a). B 
xpan^eBOH TKaHH pe6pa HaOmo^anocB 
^H(J)$y3Hoe BHe^peHHe c^hhhhhbix 
K pOBeHOCHBIX KanHJIJIHpOB MHeJIOH^- 

hoto KpOBeTBOpeHHa (pnc. 26). B hhx 
perHCTpHpOBaJIHCB KJieTKH peTHKyjIO- 
3H^OTeJIHaJIBHOH CHCTCMBI, OKpy}Ka- 
EOHJHe (jlOpMeHHBie 3JieMeHTBI KpOBH. 
KpOBeHOCHBie KannnjiapBi b niy6HHe 
xpan^eBOH TKaHH ^ocTHrajiH 30 hbi Ha^- 
kocthhh,bi. B MecTax nepexo/ja xpniije- 

BOH TKaHH B KOCTHyK) TOJIHJHHa CJIOfl 
HpOJTHCfiepHpyiOmHX XOH^po 6 jiaCTOB 
3 HaHHTeJIBHO yBCJIHHHBaJiaCB, npH 3 TOM 
b KOCTHOM 03 TOBOH nonocTH pe 6 ep Ha- 
6jno£aJiacB ^HCTpo(j)Ha kjictok mhcjio- 
h^hoto KpOBeTBOpemia. 

riocjie Kypca KOMnneKCHOH (J)ap- 

MaKOKOppeKH,HH HapyiHCHHH BHTaMHH- 
HO-MHHepanBHoro o6MeHa y nopocHT 
OTMenanocB yBejiHHeHHe KOJinnecTBa 
o6mero ojibijhh (Ta6n. 5). OpaKijHOH- 

HBIH COCTaB KaJIBH,Ha CBIBOpOTKH KpOBH 
xapaKTepH30Bajica yBejiHHeHHeM ho- 
HH3HpOBaHHOTO KaJIBIJHH £0 1,40±0,05 
mmojib/ji, HOHOo6MeHHoro KajiBi^na Ha 
0,26 mmojib/ji h OejncoBOCBimHHoro 
KajiBijHa Ha 0,10 mmojib/ji. BejiHHHHa 



Phc. 3. CTpyKTypHaa opiamnamia pe 6 pa y nopocHT nocjie komiuickchoh (|)apMaKOKoppeKium HapyuiCHHH 
BHTaMHHHO-MHHcpajibHoro oOMeHa: a) CTCHKa pe 6 pa h iipiuieiaionuie k Heii OKpyncaiomHe TKaHH, OKp. tcm.-303hh., yB. 
ok. 7, 06 . 10; 6 ) onarn mhcjiohahoto KpoBeTBopeHHH b kocthom M03re pe 6 pa, OKp. tcm.-303hh., yB. ok. 7, 06 . 40; b) 
JIIH])f|)CpCHHHamia (|)OpMCIIIIbI\ 3JICMCHTOB KpOBH B nOJIOCTH pe 6 pa, OKp. TCM.-303HH., yB. OK. 7, 06 . 40. 



V ' 
.A J 


y. va* 

j» },*•« »* +* : i 
".'e I' ‘. VS 


Phc. 4. CTpyKTypHaa opraHH3au,HH 6eapeHHoii kocth y nopocHT nocjie KOMnjieKCHoii (JmpMaKOKoppcKijHH 
HapyuiCHHH BHTaMHHHO-MHHcpajibHoro oOMeHa: a) paciunpcHHC 30Hbi xoHapoOjiacTOB b /jHCTajibHoii uacTH oeipeiiiioii 
KOCTH, OKp. TCM.-303HH., yB. OK. 7, 06. 10; 6) MHOHCeCTBO XOHApoOjiaCTOB B COCTOHHHH MHT03a, OKp. TCM.-303HH., yB. OK. 7, 
06 . 40; b) paciunpcHHC cpeAHeii 30Hbi cycTaBHoro xpnipa, OKp. tcm.-303hh., yB. ok. 7, 06. 40. 


50 


He6eJIK0B0H (jjpaKIJHH CHH3HJiaCB Ha 
0,22 mmojib/ji. H3MeHeHHH HeopraHH- 
necKoro (|)oc(J)opa b cbibopotkh KpOBH 

6BIJIH He flOCTOBepHBI. 

Ilocjie Kypca TepanHH y nopocuT 
HaOjHO^aJiocB yBejiHHeroie o6mero 
(J)OC({)Opa B 3pHTpOipiTaX KpOBH Ha 0,26 
mmojib/ji h ypOBHn 2,3 - - Ha 0,16 

mmojib/ji, H3MeHeHHn 3HaneHHH Heopra- 
HHnecKoro (j)oc(J)opa 6bijih He^ocTOBep- 
hbi (Ta6ji. 6). 

Akthbhoctb mejiOHHOH (J)0C({)aTa- 
3BI CHH3HJiaCB £0 3,48±0,19 mmojib/h.ji, 
a mejiOHHOH pe3epB noBBicHjicn #o 
47,18±0,70 06. % C0 2 (Ta6ji. 7) 

Ilocjie 3aBepmeHH^ onBiTa OTMe- 
najiacB HOpMajiH3ai^H« ypOBHn D- h A 
BHTaMHHHOrO 06 mCH 0B, ypOBeHB JIH- 
MOHHOH KHCJIOTBI COCTaBJHIJI 2,71±0,03 
mkt/ji, a co^ep}KaHHe BHTaMHHa A co- 
CTaBjiajio 2,42±0,02 mkt/ji (Ta6ji. 8). 

B pe3yjiBTaTe npoBe,a,eHHii thcto- 
jiorHnecKHx nccjie^OBaHHH nocjie kom- 
njieKCHoii (JiapMaKOKOppeKijHH 6bijio 
ycTaHOBjieHO, hto no;j Ha^KOCTmmefi 
pe6pa pa3BHBajica cjioh xpumeBofi 
TKaHH, KOTOpBIH £H(j)(})epeHipipOBaJICII 
B KOCTHyiO TKaHB B BH^e KOCTHBIX njia- 
CTHHOK pa3JIHHHOH TOJimHHBI (pHC. 3a). 
KoCTHBie njiaCTHHKH o6pa30BBIBaJIH 
M03roByio nojiocTB pe6ep £jin koctho- 
M03r0B0r0 KpOBeTBOpeHHU. Kocthbih 
M03r co^ep)Kaji onarn MHejion^Horo 
KpoBeTBOpemni (pHC. 36). HaOjiio^a- 
JiaCB aKTHBH3ai^HH K0CTH0M03r0B0r0 
KpOBeTBOpeHHe B KOHH,eBBIX OTfleJiaX 
nojiocTH pe6ep, npn 3 tom Ha6jno£a- 
jihcb Bee CTa^HH reMono33a c e^HHHH- 
HBIMH MeraxapHOI^HTaMH (pnc. 3 b). 

npn rncTOJiorHHecKOM Hccjie^o- 
BaHHH cycTaBHBix xpumefi 6e^peHHOH 
kocth y nopocuT nocjie KOMnjieKCHOH 
(JjapMaKOKOppeKi^HH OTMenajiocB pac- 
HiHpeHHe Bcex 30H xpuma b ero ahc- 
TajiBHoii nacTH (pnc. 4a). B Hapyraoii 
30He cycTaBHoro xpuma, Ha ^ojiio koto- 
pyio npHxoAHjiocB okojio 1/5 ee tojihjh- 
hbi, Ha6jno#aJiocB 6ojiBinoe kojihhcctbo 
XOH^po6jiaCTOB B COCTOUHHH aKTHBHO- 

ro MHT03a (pnc. 46). 06 3 tom CBH^e- 

TeJIBCTBOBaJIH HeTKHe (J)HrypBI MHT03a 
b KjieTKe h noBBimeHHoe co^ep5KaHHe 
,ZJHK b n/jpe. TaK5Ke OTMenajiacB 3Ha- 
HHTeJIBHaH BBIpa5KeHHOCTB npH3HaKOB 
HHTepcTHH,HajiBHoro pocTa xpniija 6jia- 
ro^apa coxpaHeHHio mbtothhcckoh ax- 
thbhocth b KjieTKax H3oreHHBix rpynn, 
CO^ep)KamHX £0 MTH - BOCBMH XOH£pO- 


6jiacTOB c KpynHBiMH, o6orameHHBiMH 
fl,HK n^paMH. OopMHpyiomHeca b pe- 
3yjiBTaTe 3 thx npoijeccoB HacBimeHHBie 

KJieTOHHBIMH 3JieMCHTaMH KOJIOHHH pe3- 
ko paciHHpujiH cpe/jmoio 30Hy cycTaB- 
Horo xpuma (pnc. 4 b). 

Bbiboabi: Pe 3 yjiBTaTBi npoBe^eH- 
HBIX 6 HOXHMHHeCKHX HCCJie/JOBaHHH 
KpOBH h rncTOJiorHHecKHx HCCJie^OBa- 
HHH KOCTHOH H XpIHIjeBOH TKaHCH nO- 
3boji^iot yTBep)K£aTB o bbicokoh Tepa- 
neBTHHeCKOH 3(})(]3eKTHBHOCTH cxeMBi 
KOMnjieKCHOH ^apMaKoppeKi^HH Ha- 
pymeHHn BHTaMHHHO-MHHepajiBHoro 
o 6 MeHa y nopocuT c HcnojiB30BaHHeM 
6 eHTOHHTOBOH TJIHHBI H nOJIHBHTa- 
MHHHoro npenapaTa b coneTaHHH c 
HMMyHOKOpperHpyiOmHM epe^CTBOM 
cnoco 6 cTBOBajio aKTHBHOMy pocTy h 
(J)OpMHpOBaHHK) pa3BHTOH XpUHjeBOH 
H KOCTHOH TKaHH, HOpMaJIH3aiJHH 06 - 
MeHHBix npoijeccoB b opraHH3Me Ha 
(j)OHe HMMyHOKOppeKH,HH, HTO n03B0- 
JIHJIO nOBBICHTB TepaneBTHHecKHH 3(j)- 
(jjeKT 3THOTpOnHBIX Cpe^CTB. 
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STRUCTURAL MODERNIZATION AS A FACTOR OF COMPETITIVENESS OF AIC’S 

ENTERPRISES 

A. V. Sayapin, Candidate of Economic sciences, Associate Professor 
T.M. Kozhevnikova, Candidate of Economic sciences, Associate Professor 
V.N. Ryabykh, Candidate of Economic sciences, Associate Professor 
Tambov State University named after G.R. Derzhavin, Russia 

This article is related to the scientific problems of competitiveness of enterprises and the individual segments of the regional AIC. The 
article presents the main results of the economic analysis of the market of elevator services in the Tambov region in terms of the separate entity’s 
competitiveness. The authors substantiate the hypothesis that the content of the structural changes, as well as structural modernization in general, 
are determined by the stage of the life cycle of a business or the industry in general. 

Keywords: AIC, vertical integration, competitiveness, the business life cycle, oligopolistic market, structural modernization. 


C 03flamie KOHKypeHTHBix npeuMy- 
njecTB - CTpaTerHuecKoe HanpaBjie- 
Hue ^ejrrenBHOCTH He tojibko ot^cjibhbix 
npe^npHOTHH, ho h ijejiBix OTpacnen h 
pernoHOB, rocynapCTBa h ero opraHOB. 

IIpOBepHM C(j)OpMyjIHpOBaHHyiO B 
aHHOTau,HH CTaTBH rnnoTe3y Ha npHMe- 
pe OAO «XjiedHaH 6a3a JVh 53 » - perno- 
HajiBHoro npe^npHRTHR, npe^ocTaBjiHio- 
mero 3JieBaTOpHBie ycnyrn. 

B ijejinx ycTaHOBjieHH^ CTparerHHe- 
CKHX H TaKTHHeCKHX (jiaKTOpOB nOBBI- 
memra KOHKypeHToenoeodHOCTH kom- 
naHHH npOBe^eM CHCTeMHBiH aHajiro ero 

KOHKypeHTOCnOCOdHCOTH. 

H3yueHHe HenoepeACTBeHHoro 
OKpy5KeHH5i OAO «Xjie6HaR 6a3a N« 53 » 
HanpaBjieHO Ha aHajiH3 coctohhhh Tex 
cocTaBjDiiomHx BHemHen epe^Bi, c ko- 
topbimh npe^npH^THe Haxo^HTCH b He- 
noepeACTBeHHOM B3aHMO£eHCTBHH. 

Cnei^najiHCTBi eoMHeBaiOTCH b HajiH- 
HHH ^e^HI^HTa 3epHOXpaHHJIHm. Topa3- 
#o Baraee npodneMa hx odBeTHiajiocTH. 
EoJIBmHHCTBO oObCKTOB 6bijih nocTpoe- 
hbi b 1970-e ro^bi h y hkq He enoeodHBi 
npHHHMaTB 3epHO b npemiHx odneMax. 
Eme o^Ha npodneMa pocchhckhx 

3JieBaTOpOB B TOM, HTO OHH CTpOHJIHCB B 
panoHax noTpedjieHHH 3epHa, b to BpeMH 
Kax 3a rparomeii hx cocpe^OTaHHBajiH b 
nopTax. Poct 3KcnopTa 3epHa H3 Pocchh 
3acTaBHT KpynHBix 3epHOTpeifnepOB 3a- 
HHTBCH CTpOHTeJIBCTBOM 3JieBaTOpOB 
6jIH5Ke K TpaHCnOpTHOH HH(J)paCTpyKTy- 
pe, npe)K£e Bcero, mopckhm nopTaM. B 
6jiH5KaHHiHe 3-5 neT cne^yeT o^cn^aTB 

(JiopMHpoBaHmi nopH^Ka 5-10 ycTOHHH- 
bbix MapmpyTOB ot 3JieBaropOB k Hobo- 
poecHHCKy h ^pyrHM nopTaM, npe£no- 
naraeT sxenepT. 3 to noBjimieT Ha reo- 
rpa(J)HK) 3JieBaT0p0B [1]. 

HHTepee K CTpOHTeJIBCTBy HOBBIX 
o6bcktob npOHBjiHiOT Taioice Te KOMna- 
HHH, £JIH KOTOpBIX 3JieBaTOp HBJIHeTCH 


Heo6xO^HMBIM 3BCHOM B npOH3BO£- 
CTBeHHOH i^enouKe. Ilpe^e Bcero, k 
T aKOBBIM OTHOCHTCH KpynHBie npOH3BO- 
^HTenH 3epHa. ,ZJjih hhx 3to HBjiaeTCH 
onpaB^aHHBiM maroM, nocKOJiBKy noTe- 
pH OT HeB03M05KH0CTH pa3MeiIjeHHH CO- 
OpaHHoro yponcaH, yxynmeHHH KanecTBa 
(H3-3a xpaHeroni Ha Toxax hjih Mano- 
npHcnoeodjieHHBix aMdapax) MoryT 
6 bitb oueHB bbicokh. HeodxoAHMOCTB 
CTpOHTB 3JieBaTOp eCTB TaK5Ke y MeJIB- 
HHH, H KOMdHKOpMOBBIX 3aBO£OB: npO- 
H3BOACTBeHHBiH ijhkji no£pa3yMeBaeT 
HajiHune 3anaeoB CBipBH Rax MHHHMyM 
Ha 1-2 Meenija. KpynHBie Me^yHapo#- 
HBie 3epHOTpeii^epBi Tonce MoryT 6 bitb 
3aHHTepeeoBaHBi b CTpoHTejiBCTBe 3Jie- 
BaTOpOB b KanecTBe 6a3 Aim edopa Kpyn- 
HBix odueMOB 3epHa h hx noene^yiomeH 
npo^a)KH. 

IIOCKOJIBKy HMymeCTBeHHBIH KOM- 

njieKC OAO «XjiedHan da3a JV 2 53 » pae- 
nojio}KeH HenoepeACTBeHHO y TOBapHOH 
CTaHH,HH, KOMnaHHH Hap^Ay C 3epHOBBIM 
3JieBaTOpOM ynpaBjiaeT 0Trpy30HH0H 
nnoma^KOH, hto no3BOJiaeT eii ochob- 
Hyio flojuo npHdBuiH H3BjieKaTB He Ha 
xpaHeHHH h ^opadoTKe CTOpOHHero 3ep- 
Ha, a 3a eneT TOproBjin 3epHOM. 

O^HaKO b noeneAHHe ro^Bi pe3KO 
B03p0CJIH TapH(j)BI Ha 5KeJie3H0£0p05K- 
HBie nepeB03KH, hto Cflenajio npHBjie- 
KaTeJIBHBIM aBTOMOdHJIBHBIH TpaHCnOpT. 
TenepB rpy30BHKH ^ocTaBjiHiOT 3epHO, 
MHHyn 3JieBaTOpBi Henoepe^CTBeHHO ko- 
HeHHBIM nOTpedHTeJIUM - OKCnOpTHBIM 
TepMHHajiaM h nepepadaTBraaiomHM 
npe^npHOTH^M. EojiBmoe kojihhcctbo 
nepeB030K 3epHa aBTOTpaHcnopTOM y>Ke 
npHBejio k pe3KOMy na^eHHio 3arpy3KH 
H odopOTa OCHOBHBIX 3JieBaTOpOB H CHH- 
yKQnmo hx KanHTajiH3au,HH. 

KpoMe Toro, eeiiHac aKTHBHO bo3bo- 
RWYCK MeTaJIJIHHeCKHe 3JieBaTOpBI. OaKT 
MaeeoBoro CTpOHTejiBCTBa eejiBxo3npo- 


Conference participants 

H3BO^HTeJHIMH COBpeMCHHBIX MeTaJIJIH- 
HeCKHX MHHH-3JieBaTOpOB H HanOJIBHBIX 
3epHoxpaHHjinm ^jia xpaHeHHH 3epHa 
h MaejiHHHBix nojiHOCTBio coBna^aeT C 
odmeMHpOBOH npaKTHKOH. 

C Apyroil CTOpOHBI, ^opornx dOJIB- 
mHX deTOHHBIX odBeKTOB, KOTOpBie 
jiynme eoxpaHHiOT 3epHO, Kax pa3 He^o- 
CTaTOHHO. B 3TOM, B HaCTOHIItHH MOMCHT 
BpeMeHH coctoht raaBHoe npeHMyme- 
CTBO JjeilCTByiOmHX 3JieBaTOpOB. 

B i^ejiOM }K e e)Kenwio b Pocchh Ha 
3jieBaT0pax xpaHHTCH He donee 40% ot 
B cero ydpaHHoro yp05Kan. 3HanHTejiB- 
HBie odueMBi ^a>Ke He H^yT Ha 3JieBaT0p. 
3 to, k npHMepy, eeMeHa hjih to 3epHO, 
KOTOpOe X03HHCTBa OCTaBJIHIOT RJIZ COd- 
CTBeHHoro nojiB30BaHHH. KpoMe Toro, 
nacTB 3epHa epa3y OTnp aB jih eT ch Hanpa- 
Myio b nopT rim oxenopTa. B pe3yjiBTaTe 
Cpe^HKH K03^)(|)HII,HeHT HCn0JIB30BaHHH 
eMKOCTeii 3jieBaT0p0B eocTaBjineT 50- 
55% [2]. 

KoHKypeHTHoii epe^oii Ha OT^ejiB- 
HOM pBIHKe HBJIHeTCH COBOKynHOCTB 
(JiaKTOpOB, onpeAejiHiomHx B03M05K- 
HOCTB X03HHCTByi0mHX CydBCKTOB Ha 
^aHHOM pBIHKe odHapyncHBaTB H HC- 
nojiB30BaTB bo3mo}khocth nojiyneHHH 
npHdBuiH. 

K Ba5KHeiimHM H3 Taxnx (jiaKTOpOB 
OTHOCHTCH ypOBCHB aAMHHHCTpaTHBHBIX 
dapBepOB Rim Bxo^a h BGRemin dn3Heca, 
BHeiHHeTOprOBBIX dapBepOB, pa3BHTOCTB 
H ^OCTynHOCTB HH(j)paCTpyKTypBI. 

KoHKypeHi^mo 3JieBaT0paM Ha pBm- 

xe yejiyr no xpaHeHHio 3epHa eocTaBjiH- 
iot xnn h KOMdHHaTBi xjie0onpo#yKTOB 
(KXII), HMeiomne eooTBeTCTByiomHe 
3epHOxpaHHjinma. XTHI h KXII, TaK)Ke 
Kax h 3jieBaT0pBi, oeymecTBjiHioT noejie- 
ydopOHHyio odpadoTKy, cymxy, onncTKy 
h xpaHeHHe 3epHa. 

XpaHHJIHma X03HHCTB He MoryT 
paCCMaTpHBaTBCH KaK KOHKypeHTBI 3Jie- 
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Taftn.l. 


CHjibHbie h cjia 6 bie CTopoHbi OAO «Xjie 6 Han 6 a 3 a JVs53» 


CHjibHbie CTOpOHbl 

CjiaOBie CTopoHBi 

• HajiHHHe coOcTBeHHoro 

• HH3Kan peHTa6ejiBH0CTB 

npOH3BO^CTBeHHoro KOMnjieKca, 

npOH3BO^CTBa H BBICOKaH 

3aHHMaiomero y^oOHoe reorpa^nnecKoe 

ee6eCT0HM0CTB npO^yKLtHH 

nojio)KeHHe 

• YcTapeBHiHe TexHOJiorHH 

• HajiHHHe KBaJIH(|)H13HpOBaHHOrO 

npOH3BO^CTBa 

nepcoHajia 

• BbicoKaa CTeneHB H3Hoca 

• HajiHHHe pBIHKOB cObiTa H 

OCHOBHBIX (f)OH^OB 

nepepaOoTKH cejiBCKOxo3HHCTBeHHoro 

• naccHBHaa MapKeTHHroBan 

CBIpBH 

• lIlnpoKan KjiHeHTCKan 6a3a, 

HajiHHHe yCTOHHHBBIX CB33eH C 
noKynaTejinMH 

• HajiHHHe ycoBepnieHCTBOBaHHOH 
CHCTeMBI TpyZJOBOH MOTHBai^HH 

^eUTeJIBHOCTB 


Ta6ji.2. 


Bo3M(wkhocth h yrpo3bi bo BHeuraeii cpe/je OAO «Xjie6Han 6a3a JVs53» 


B03M0»CH0CTH 

Yrpo 3 bi 

■ HcnojiB30BaHHe pecypcoB b paMKax 

• npe^nojiaraeMoe 

KjiacTepOB AnK 

HacBimeHHe cymecTByiomero 

■ HHBeCTHIJHOHHBIH nOTCHI^HaJI 

cerMeHTa pBIHKa 

pBIHKa (HajiHHHe HHBeCTOpOB, 

• HOBBie TeXHOJIOTHH 

enoHeopeKoro KanHTaji) 

KOHKypeHTOB 

■ PacniHpeHHe cnpoca Ha ycjiyrn 

• H3MeHeHHe reorpa^HH 

3epH0BBIX 3JieBaTOpOB 

pa3MemeHHa 3jieBaT0p0B 

• HeOjiaronpHUTHan 
HHBeCTHI^HOHHaa CHTyai^HH, 
CBa3aHHaa C £OpOrOBH3HOH 
Kpe^HTHBIX pecypcoB 

• HeonpeflejieHHBie 
nepcneKTHBBi npOH3BO^HTejieii 
CeJIBCK0X03HHCTBeHH0H npo^yKi^HH 
B CBH3H C B03M05KHBIM BCTynjieHHeM 

PO b BTO 


BaTopaM, xnn h KXII, TaK KaK ohh He 
OKa3BiBaiOT ycjiyrH no cyniKe n no#- 
pa6oTKe 3epHa. 3epHO, xpaHumeecu b 
XpaHHJIHmaX X03HHCTB, HcnojiB3yeTCii, 
Kax npaBHjio, Rim coGctbchhbix nyyK r 
hjih pernoHajiBHOH peajiH3ai^HH. Kpo- 
Me Toro, OojiBHian nacTB xo3hhctb He 
HMeeT HH(J)pacTpyKTypBi, no3BOjnnomeH 
npOH3BO^HTB OTrpy3Ky 3epHa )Kejie3HO- 
£0p05KHBIM TpaHCnOpTOM, HTO HBJIHeTCH 
onpe^eji^noH^HM npn peajiH3aipiH 3epHa 
3a npe^ejiBi pernoHa. 

OcHOBHBie noTpe6HTejiH ycjiyr no 
xpaHeHHio h CRjia^HpOBaHHio 3epHa pac- 
n0JI05KeHBI Ha TeppHTOpHH TaM60BCK0H 
o6jiacTH. ^ojia OAO «Xjie6Haa 6a3a 
X253» Ha pBiHKe ycnyr no npHeivnce, xpa- 
HeHHio, cyniKe, OHHCTKe, no^pa6oTKe, 
OTrpy3Ke eejiBCK0X03aHCTBeHH0H npo- 
AyKijHH (3epHa, no^cojiHenHHKa) He npe- 
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BBimaeT 5%. Pbihok 6ojiee hjih MeHee 
paBHOMepHO 6 biji pacnpe/jejieH Me)K£y 
npe^npHHTHHMH pernoHa. 

npaKTHnecKH Ha Bcex 3jieBaT0pax 
(xnn, KXII) xpaHHjiocB 3epHO, no- 
CTaBjieHHoe xo35iHCTByiomHMH cy6beK- 
TaMH, pacnojio}KeHHBiMH b Tpex h 6ojiee 
6jiH3Jie)KamHx panoHax oOjiacTH. 3jie- 
BaTOpBi (xnn h KXII), HaxojomiHeca b 
npe^ejiax 3KOHOMHHecKOH ^ocTynHOCTH 
noTpe6HTejieH, KOHKypHpyioT MQHKjxy 
co6oh. 

no coctouhhk) Ha 2012 r. ochobhbi- 
mh KOHKypeHTaMH OAO «Xjie6Haa 6a3a 
X«53» no npe^ocTaBjieHHio aHajiornn- 
hbix ycjiyr b HacTOnmee BpeMn hbjhhot- 
cn: 

• OAO «fl,eMeTpa», r. TaM6oB; 

• OOO «MHHypHHCKaa Myxo- 
MOJiBHa^ KOMnaHHa», r. MnHypHHCK; 


• 3A0 «KapHaH-CTporoHOBCKHH 

3jieBaT0p», p.n. 3HaMemca. 

3th npe^npHaTHa hmciot 6jiH3Koe 
reorpaiJiHHecKoe nojio)KeHHe h opneH- 
THpyiOTCH Ha 0£HH H Te 5K e HCTOpHHe- 
CKH CJI05KHBHIHeCH 30HBI npOH3BO£CTBa 
3epHa, pacnojio}KeHHBie b TaM6oBCKOM, 
3HaMeHCK0M H HHKH(j)OpOBCKOM paHO- 
Hax. 

B HacTonmee BpeMn 3A0 «KapnaH- 
CTpOrOHOBCKHH 3JieBaT0p» £OMHHHpyeT 
Ha jioKajiBHOM paiiOHHOM pBiHKe o6jia- 
cth no MecTy pacnoji05KeHHn (3HaMeH- 
ckhh paiiOH), a 000 «MHHypHHCKan 
MyKOMOJiBHan KOMnaHH«» 0Ka3BiBaeT yc- 
jiyrn Ha Me^paiiOHHBix TOBapHBix pBiH- 
Kax, nocTeneHHO BBi^BHraacB Ha no3H- 
h,hh pernoHajiBHOH KOMnaHHH-jiH^epa. 

JIoKajiBHBie pBiHKH ycjiyr no xpa- 
HeHHio H CKJia^HpOBaHHIO 3epHa MO)KHO 
OTHeCTH K OJIHrOnOJIBHOMy THny pBI- 
HOHHBIX CTpyKTyp c bbicokoh CTeneHBio 
KOHH,eHTpaiI,HH. BMeCTe C TeM pBIHOK 
ycjiyr no xpaHeHHio h CRjia^HpOBaHHio 
3epHa OTKpBIT KaK £JBI perHOHaJIBHBIX, 
TaK h Me)KperHOHajiBHBix noTpeOHTejien 
ycjiyr. 

SW0T-aHajiH3 no3BOJiHji onpe^e- 
JIHTB CHJIBHBie H CJiaObie CTOpOHBI, a TaK- 
5Ke B03M05KH0CTH H yrp03BI BO BHeiHHeH 

cpe^e HccjieflyeMOH KOMnaHHH (Ta6ji. 1 
H 2). 

fl,ajiee 6 bijio npOBe^eHO cono- 
CTaBjieHne chjibhbix h cjia6bix CTOpOH 
C pBIHOHHBIMH B03M0)KH0CT;iMH H yrpO- 
3aMH, KOTOpBie n03B0JIHJIH BBIUBHTB aK- 
TyajiBHBie HanpaBjieHHn ^eOTejiBHO cth 
OAO «Xjie6Han 6a3a X«53». PemeHne 
BBWBjieHHBix CTparerHHecKHx npoOjieM 
CB«3aH0 c peajiH3ai^Heii Mep, HanpaB- 
jieHHBix Ha pai^HOHajiBHoe HcnojiB30- 
BaHHe HMeiOmHXCa npOH3BO^CTBeHHBIX 
pecypcoB, TexHHnecKoe nepeBoopy)Ke- 
Hne, ycHjieHne MarepnajiBHOH 3aHHTe- 
peCOBaHHOCTH pa60THHK0B, nOBBIHieHHe 
34)$eKTHBHOCTH ynpaBjieHHn H, KaK pe- 
3yjIBTaT, Ha pOCT 3(j)(j)eKTHBH0CTH npOH3- 
BO^CTBa. 

npe5K#e Bcero, Tpe6yK>Tcn Mepo- 
npHUTHu no noBBiHieHHio KanecTBa OKa- 
3BiBaeMBix ycjiyr 3a cneT nepeBOOpy)Ke- 
hhh TexHOJiorHnecKoro o6opy^OBaHHn. 

fl,ajiee 6 bijih onpe^ejieHBi BeponT- 
HBie ci^eHapHH pa3BHTHa npe/jnpHironi 
c yneTOM TeH^empiH pa3BHTHn OTpacjin: 

1. Tpa^HijHOHHaii CHCTeMa xpaHe- 
HHH H 0Tipy30K 3epHa KpynHBIMH 3Jie- 

BaTopaMH 6y^eT OKOHnaTejiBHO no^o- 


pBaHa. Ha cero/jHjmiHHH %e hb hmchho 
rocy^apCTBO ^BjiaeTca caMBiM KpynHBiM 
H 3aHHTepeCOBaHHBIM KJIHeHTOM 3JieBa- 
TOpOB. KpynHBie 3JieBaropBi CTaHyT xpa- 
HHTB TOCpe3epB, 3epHO HHTepBCHIJHOH- 
Horo ({)OH^a (3TO KpaHHe HeCTaOHJIBHBIH 
h Henpe^CKa3yeMBiH 6H3Hec), a TaK^ce 
6biCTpo HaKanjiHBaTB h OTipy^caTB 3ep- 
ho Ha MapmpyTBi. OcTajiBHoe 3epHO, 
H^yuzee Ha BHyrpeHHHe Hyac^Bi, 6y#eT 
XpaHHTBCa y CeJIBX03np0H3B0^HTeJieH H 
nepepa6oTHHKOB. 

2. CpoK oxynaeMOCTH hobbix 3epHO- 
bbix 3jieBaT0p0B - 10-15 neT, b to BpeMn 
KaK Kpe^HT BBI^aiOT TOJIBKO Ha 5-8 JieT 
co CTaBKOH 16% to^obbix. no no^cne- 
TaM cnei^najiHCTOB, jxslukq ecjin npocHTB 
3a xpaHeHHe tohhbi 3epHa 65 py6./Mec., 
TO HOBBIH 3JieBaTOp He OKynHTCa B npH- 
eMjieMBiii Rim HHBecTopa cpox. TaKHM 
o6pa30M, 3jieBaT0pHBiii 6n3Hec ocTaeTca 
b ijejiOM MajiopeHTaOejiBHBiM, a Bji05Ke- 
hhh b Hero HHTepecHBi b nepByio one- 
pe^B b CB5i3Ke c TpeH^HHroM hjih npo- 
H3BO/JCTBOM 3epHa. Cne^OBaTeJIBHO, 0£- 
HHM H3 BepO^THBIX CIjeHapHCB pa3BHTHH 
HCCJie,ayeMoro np e,n,np hatha nBjnieTca 
hht erp au,H^ b arpoxoji^HHr c 3epHOBOH 
cneijHajnmipieH. 

Cjie^yiOH^HH mar CBimH c aHanH30M 
BBMBJieHHBIX CTpaTerHHeCKHX CI^eHapH- 
eB c yneTOM 5KH3HeHHoro ijHKjia 6n3Heca 
«B03HHKH0BeHHe - CTaHOBJieHHe - pOCT 
- HacBimeroie - cna# - JiHKBH^ai^H^». 

Ero pe3yjiBTaTBi npHBe^eHBi b Ta- 
OjIHIje 3 H HMeiOT npH3HaKH CTa^HH «Ha- 
CBimeHH^» h «yna^Ka». 

TaKHM o6pa30M, ycnjieHHe HHTe- 
rpai^HOHHBix npoijeccoB b AnK Be^eT 
K TOMy, HTO 6 OJIBHIHHCTBOM 3JieBaTOpOB 
ynpaBjiaiOT KpynHBie xoji^HHroBBie kom- 
naHHH h ynpaBjieHnecKHe kombh^bi. 3to 
OT nacTH pernaeT npo6jieMy KOHKypeH- 
ToenocoGHOCTH npe^npHOTHH, KOTOpan 
onpe^ejifleTCii chjioh arpoxoji^HHra KaK 
pBiHOHHoro nrpOKa. BKjnoneHHe 3JieBa- 
TOpOB B npOH3BO£CTBeHHyiO ijenonKy 

nonHBix h,hkjiob pernaeT npoOneMy 3 a- 
rpy3KH MOHJHOCTeH. 

OCHOBHBie npHHHHBI CTpyKTypHBIX 
c^BHroB Ha Hcene^yeMOM npe^npHUTHH 
rpynnHpyiOTca b £Byx oOnacTax: nepBaa 
o6ycjiOBjieHa H3MeHeHH«MH OKpy}Kaio- 
men cpe^Bi, BTOpan - cmchoh BHyTpeH- 
HerO COCTOUHHH KOMnaHHH. 

H3MeHeHne OKpy}KaiomeH cpe^Bi 
CB«3aHO C ypOBHeM KOHKypeHH,HH H pBI- 
hohhbix 6apBepOB. HMeiOTca cjie^yio- 


GISAP 

BIOLOGY, VETERINARY MEDICINE AND AGRICULTURAL SCIENCES 


Ta6ji.3. 

^CH 3 HeHHbIH UHKJI 6 H 3 Heca KOMnaHHH 


napaMeTp 

XapaKTepHCTHKa 

1 . npo^a)KH 

CTa6HjiH3aijH5i oOneMOB npo^a)K KaK 
ejie^CTBHe pocTa 3arpy3KH MomHOCTen. 
BnponeM, ^aHHa^ XapaKTepHCTHKa He 
noKa3aTejiBHa, ynHTBiBan, hto nocne 2005 r. 

np0^a)KH pOCJIH H y KOHKypeHTOB, H b laenoM 
no pBiHKy, b pe3yjiBTaTe pocTa npOH3BO^CTBa b 
30Hax 3epHOBOH cneijHajnmijHH. 

KpoMe Toro, HHTerpauHa OAO «Xne6Han 
6a3a» b 3epHOBOH arpoxon^HHr o6ecnenHjia 
rapaHTHpOBaHHyio 3arpy3Ky MomHOCTen. 

2. H3^ep}KKH 

Hn3KHe b pacneTe Ha noKynaTena, ho 
BBICOKH e B CpaBHeHHH C HOBBIMH 3JieBaTOpaMH. 
CTapBie 3neBaT0pBi Tpe6yiOT HeMajiBix 3aTpar: 
36-42 py6./Mec. Ha TOHHy mohjhocth, ho 
CT pyKTypa H3^ep}KeK OTnnnaeTca b CTOpOHy 
noBBimeHHBix 3Hepro3aTpaT h pacxo^OB Ha 
TeKymHH H KanHTaJIBHBIH peMOHT. 

3. npHOBIJIB 

na/ieHHe npHOBuin KaK ejie^CTBHe 
coKpameHH^ CTOpoHHHx noKynaTejieii ycnyr, 
TaK h b pe3yjiBTare ee nepepacnpe^ejieHHa 
BHyTpH xon^HHra. 

4. noKynaTejiH 

«KoHcepBaTopBi». nocTeneHHoe 

npeoOjia^aHHe BHyrpHijmpMeHHBix o6opotob, 
pacneTOB h onepai^HH. 

5. KoHKypeHTBi 

OraOnjiBHoe hhcjio KOHKypeHTOB. 

B TO)Ke BpeMa pacTeT KOHKypeHi^H^ co 
CTopoHBi KpynHBix 3epHOTpen^epOB, 

MeHHiomHx reorpa(J)Hio 3JieBaTOpOB 6jiH5Ke 
K TpaHCnOpTHOH HH^paCTpyKType, UpQUKJlQ 
Bcero, MopcKHM nopTaM. 3HaneHHe BBixo^a k 
5Kejie3HO^op05KHBiM nyTOM TepaeTca. 

6. MapKeTHHroBBie iaejiH 

CoKpaTHTB pacxo^Bi Ha peKjiaMy h 
CTHM yjIHpOBaHHe c6BITa, COXpaHHTB paCXO^BI 
Ha CJI05KHBHIHMC5I ypOBHe H BBIKanaTB peeypCBI 
H3 npe/jnpHUTHa. npH 3 tom npe^npHUTHe 
4)aKTHHeCKH yTpaHHBaeT CaMOCTOUTeJIBHBIH 
6peH^. 


mne 6 apBepBi ^jhi Bxo^a Ha paccMarpn- 
BaeMBIH pBIHOK: 

• 3HanHTejiBHBie KanHTajiBHBie 3a- 
TpaTBI, CB5T3aHHBie C HCOOxO^HMOCTBLO 
npHoOpeTeHHn cneipiajiH3HpOBaHHoro 
o6opy^OBaHH5i no npHeMy, cyniKe, noa- 
paOoTKe, xpaHeHHio h CKjia/jHpoBaHHio 
3epHa; 

• HenjiaTe5Kecnoco6HOCTB mhothx 
noTpeOnTeneH 3toh ycnyrn (SojiBinan 
nacTB noTpeGHTeneii 3toh ycnyrn - 
CeJIBX03T0Bap0np0H3B0AHTeJIH); 

• a^MHHHCTpaTHBHBie OapBepBi, 
CB^3aHHBie C BBI^eJieHHeM 3eMeJIBHBIX 
ynacTKOB ^jhi CTpOHTejiBCTBa 3epHOxpa- 
HHJIHm. 

H 3 MeHeHHe BHyTpeHHero coctouhhii 


KOMnaHHH Hauuio CBoe npouBjieHHe b 
cjreayiomHx xapaKTepncTHKax: 

• H3MeHeHne opramoaipioHHO- 
TeXHHHeCKHX H 3KOHOMHHeCKHX XapaK- 
TepHCTHK KOMnaHHH, CB5i3aHHBix, npe- 
5K^e Bcero, C (})H3HHeCKHM H MOpaJIBHBIM 
CTapeHneM np 0 H 3 B 0 ^CTBa; 

• H3MeHeHHe CTpyKTypBi co6- 
CTBeHHOCTH (j)HpMBi; 

• pa 3 pymeHHe CTpyKTypBi ynpaB- 
jieHHn KOMnaHHen, nouBjieHHe HeynpaB- 
jiueMBix rpynn pa 6 oTHHKOB. 

HTaK, HaKaHyHe cjihuhhh b arpoxon- 
^hht b Hcene^yeMOH KOMnaHHH o 6 bck- 
thbho Ha3pejiH cjie^yiomHe CTpyKTyp- 
HBie c^BHra. 

Bo-nepBBix, 3 to CTpyKTypHBiii c^BHr 
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Ha ypOBHe CTpaTerHuecxoro ynpaBjie- 
HH5I, XOTOpBIH CB5T3aH C BepTHXaJIBHOH 

hht erp a h,hh np e,a,np hatha . npH cjih- 

flHHflX B XOJIflHHT 06BIHHO B 03 HHKaeT 
3 a^ana hht erp au,HH opraHH 3 au,HOHHO- 
ynpaBjieHHecKHx CTpyxTyp 3 thx (jmpM 
b e^HHyio CTpyKTypy, b ^aHHOM cjiyuae 
xapaKTepHyio xoji^HHra HMyme- 

CTBeHHoro rana. 

Bo-btopbix, noTpe6oBajiacB tcxho- 
jiorHuecxaji MO£epHH 3 aijHJi 3 jieBaT 0 pa. 
H BOT 3 ^eCB, yHHTBIBaa (J)a 3 y 5 XH 3 HCH- 
hoto i^HKjia 6 n 3 Heca, HOBoe ynpaBjie- 
Hne KOMnaHHen ctoht nepe# BBi6opOM 
I^eJieC 006 pa 3 H 0 CTH HHBCCTHIJHH B 
nceB^o- h ynynmaiOH^He HHHOBaijHH h 
npe^enax TexHOJiorHHecxoft MO^epHH- 
3 ai^HH npOH 3 BO^CTBeHHOH njIOH^a^KH. 

B 3 ax jiioh eHH e otmcthm, hto ncmo- 

}KeHHe JIOKaJIBHBIX MOHOnCOHHH, KOTO- 
poe 3 aHHMajiH 3 epHOBBie sneBaropBi eme 
b 90-e ro^Bi, o6ycjiOBjieHHBie reorpafjm- 
efi hx pa3Mememui eme b eoBeTCXHH ne- 
pHO#, b HacTO^H^ee BpeM^r nocTeneHHO 
yrpaHHBaeTCfl. 3 to o6ycjiOBjieHO pac- 
npocTpaHeHneM xax ajiBTepHaTHBHBix 
TeXHOJIOTHH XpaHeHHH H KaHaJIOB c6bi- 
Ta 3 epHa, Tax h pa 3 BHTHeM HHTerpaim- 


OHHBIX npOI^eCCOB B AIIK 3 epHOBBIX 
pernoHOB PO, npHMepOM KOTOporo jib- 
jiaeTca TaM6oBcxaji o6jiacTB. Cootbct- 
CTBeHHO MeH^eTca h (jryHKijHOHajiBHaji 
pOJIB 3 epHOBBIX 3 JieBaTOpOB, KOTOpBie 
yrpaHHBaiOT eaMOCTOtfrejiBHoe 3 Haue- 
HHe nocTaBmHKOB KOMMepnecKHx ycnyr 
no xpaHeHHio h £Opa6oTxe CTOpOHHero 
3 epHa. OHHaHCOBO-xo 3 HHCTBeHHaa j\e- 
ATejiBHOCTB TaKHx npe^npHOTHH, xax 
a(J)(J)HJIHpOBaHHBIX JIHIJ, B TOM HHCJie 
CTpyxTypHaa nojiHTHxa, ocHOBBiBaeTca 
Ha TpaHC(J)epTHOM ijeHoo 6 pa 30 BaHHH h 
BH yTpH(j)HpMeHHBix pacueTax. 
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GISAP Championships and Conferences 2015 


Branch of science Dates Stage 

Dates 

Stage 

Event name 




FEBRUARY 

Education and Psychology 

12-17.02 

I 

Problems of quality of knowledge and personal self-actualization in terms of 
social trasformations 

Philological Sciences 

12-17.02 

I 

Development of language systems in the context of accelerated dynamics of 
public relations 

Culturology, Sports and Art History / 
History and Philosophy 

24.02-02.03 

I 

World-outlook aspects of development of the historical process and the 
spiritual culture formation 

MARCH 

Medicine, Pharmaceutics / Biology, 
Veterinary Medicine and Agriculture 

10-16.03 

I 

Modern methods of resistance to the influence of pathogenous factors on the 
person and biospheric processes 

Economics, Law and Management 
/ Sociology, Political and Military 
Sciences 

24-30.03 

I 

The dominant of the humanism principle in modem social concepts and the 
civilized practice of public relations 

APRIL 

Physics, Mathematics and Chemistry / 
Earth and Space Sciences 

14-20.04 

I 

Studying the nature of matter and physical fields in the search for ways of 
the fundamental scientific gnoseology problems solution 

MAY 

Technical Sciences, Construction and 
Architecture 

13-19.05 

I 

Technical progress of mankind in the context of continuous extension of the 
society’s material needs 

JUNE 

Education and Psychology 

04-09.06 

II 

Functions of upbringing and education in conditions of the accelerated 
socialization of the personality in the modem society 

Philological Sciences 

25.06-01.07 

II 

Development of the spoken and written language at the current stage of the 
intensive information turnover 

JULY 

Culturology, Sports and Art History / 
History and Philosophy 

08.07-13.07 

II 

The event-based structure, as well as cognitive, moral and aesthetic contents 
of the historical process 

Medicine, Pharmaceutics / Biology, 

21-27.07 

II 

Life and health of the person through the prism of the development of 

Veterinary Medicine and Agriculture 


medicine, food safety policy and preservation of the biodiversity 

AUGUST 

Economics, Law and Management 
/ Sociology, Political and Military 
Sciences 

05.08-11.08 

II 

Modern trends in the intensive development of public relations and actual 
methods of their effective regulation 

Physics, Mathematics and Chemistry / 

05.08- 

II 

Material objects and their interactions in the focus of modern theoretical 

Earth and Space Sciences 

11.08 


concepts and experimental data 

Technical Sciences, Construction and 

26.08 - 

II 

Peculiarities of development of public production means and material 

Architecture 

31.08 


recourses ensuring the activity of the person in early XXI century 

SEPTEMBER 

Education and Psychology 

15-22.09 

III 

Pressing problems of interpersonal communications in the educational 
process and the social practice 

OCTOBER 



III 

The role of linguistics and verbal communications in the process of 

Philological Sciences 

08-13.10 


informational support of ethnic originality of nations and their progressive 
interaction 

Culturology, Sports and Art History / 
History and Philosophy 

21-27.10 

III 

Factor of ideology and the driving force of human aspirations in the process 
of historical formation of moral and aesthetic culture 

NOVEMBER 

Medicine, Pharmaceutics / Biology, 
Veterinary Medicine and Agriculture 

04-09.11 

III 

Modern features of development of Biological science as factors of solution 
of pressing problems of human survival and the natural environment 

Economics, Law and Management 
/ Sociology, Political and Military 
Sciences 

19-25.11 

III 

Conditions and aims of development of public processes in the context of 
priority of liberal values and respect to moral and cultural traditions 

DECEMBER 

Physics, Mathematics and Chemistry / 
Earth and Space Sciences 

03-08.12 

III 

Innovative approaches to the solution of systemic problems of fundamental 
sciences and matters of practical implementation of innovations 

Technical Sciences, Construction and 
Architecture 


III 

Combination of factors of productivity, efficiency and aesthetics in modem 

16-21.12 


requirements to functions and quality of technical devices and construction 
projects 
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